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BRIEFLY TOLD. 

acid 
THE AUGUST MEETING OF THE SocrETy oF Gas LIGHTING.—Col. 
Fred. S. Benson, Secretary of the Society of Gas Lighting, has notified 
the members that the August meeting of the Society will be held at 
Squantum, on Wednesday, the 12th inst. The members, of course, will 
note that the time named is a day in advance of the regular order of 
meeting, which, as specified in the Society’s rules, is set for the second 
Thursday of each.month. Those from this section who propose to take 
part in the August outing will leave for Squantum, by boat sailing from 
New Pier, No. 36, North river, at 5:30 p.m., of August 11th. Pier 36 

(new) is one block north of Canal street. 





ANOTHER PROPOSED “‘ STRIKE” IN MONTREAL.—It was fairly presum- 
able that, with the agreement reached some months ago between the lo- 
cal authorities of Montreal and the proprietors of the Montreal Gas 
Company, respecting the terms under which the former would accept 
and the latter would maintain agas supply in the named city, not much 
more would be recorded in the immediate present, or, for that matter, 
in the far future, in the instance of attempts to interfere with the Mon- 
treal Gas Company in the performance of the duties which had been 
put upon it and in the completiag of the contract which it assumed. 
The covetous, however, are ever on the watch, and the agreement be- 
tween the city and the Montreal Company, which was only arrived at 
after months of consideration, study and contention, was hardly com- 
pleted before a hardy speculator appears with a plea that he, through 
the active participation and complete financial support of the city au- 
thorities, shall be permitted to build a gas works, on city account, vir- 
tually for whatever profit can be extracted from the construction by 
himself and associates. The plea in full will be found in our current 
item columns; and for unsurpassed cheekiness, bearing in mind the 
agreement which now exists over the gas supply of Montreal between 
the authorities and the Montreal Company, it must command admira- 
tion. Cheekiness, however, is not everything ; wherefore we imagine 
‘*Contractor” King’s astonishing proposal will suffer a speedy and 
deep burial. 





Mr. M. N. Forney STILL IN THE FigeLD.—Although Mr. Forney has 
retired from active journalism, through the comparatively recent sale 
of his interests in the American Engineer and Railroad Journal to 
other parties, that urbane and accomplished gentleman and engineer 
proposes to remain actively in business. In a circular letter issued by 
bim this month he recites accurately just what he proposes to do: 
‘Having opened an office in the Taylor Building, No. 41 Cortlandt 
street, New York,” he says, ‘‘I am now prepared to furnish designs, 
drawings and specifications of locomotives, cars and other railroad ma- 
chinery and appliances, steam engines, boilers, plans of shops, their 
equipment, etc.” The circular also conveys the intimation that 
he will act in a general way to represent the interests of cli- 
ents who are disposed to consult him in matters relating to rail- 
road engineering. Mr. Frank J. French will act as Mr. For- 
ney's business manager. 





Norgs.—Accountant McCarthy, who was instructed to examine the 
condition of the affairs of the ‘‘ Light Department” of Richmond, Va., 
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reported that as far as he could ascertain, after careful investigation, 
the public gas works, in the financial aspect thereof, were being ‘‘ care- 
fully and faithfully administered,” and that the ‘* energy and vigilance 
of the Superintendent are everywhere apparent.”——The residents of 
Santa Clara (Cal.) are considering the matter of establishing a gas 
works at that point.——At the annual meeting of the Northampton 
( Mass.) Gas Company the report of the Superintendent showed that the 
increase in sendout for the year was well over 10 per cent. in- advance 
of the corresponding twelvemonth. The election resulted as follows : 
Directors: John F. Starr, L. C. Seelye, Geo. P. Dickinson, D. W. 
Crafts and C. N. Clark ; President, C. N. Clark; Secretary and Treas- 
urer, Geo. P. Dickinson ; Superintendent, D. W. Crafts.——A cor- 
respondent, under date of July 31st, forwards the foHowing : ‘* Yester- 
day the city of Des Moines, Iowa, received $735.75 from the Capital City 
Gas Light Company, which sum represents 2 per cent. of the gross re- 
ceipts of the Company for five months. The payment is in line of the 
requirement of the new ordinance gas rates. The ordinance provided 
that the city should be entitled to 2 per cent. of the gross receipts of the 
Company, which should be payable half-yearly. The new rates took 
effect on the 1st of January, 1896, and yesterday furnished the first re- 
sult of the ordinance. According to the ordinance the city was not en- 
titled to a share of the receipts for January—that is, the payments for 
gas consumed during December, so the money received yesterday is 2 
per cent. of the gross receipts from January to May, inclusive. The 
next payment to be made will be for the months of June to December, 
inclusive. The total receipts of the Company for the five months were 
$36,787.50, and for the present year the total would be $88,266, at this 
rate. Manager Pratt, of the Gas Company, in speaking of the effect of 
the new ordinance upon the city and the Company, said: ‘Our pay- 
ment to day was according to the new ordinance. 
indicates that the consumption of gas has increased about 13 or 14 per 
cent. under the new rates. However, I do not attribute the increase to 
the new rates, although that wasa feature. I think that'energetic action 
on the part of the Gas Company has been the direct cause. Our em- 
ployees have been instructed to work with might and main in arguing 
fora larger consumption of gas. We have offered every inducement 
to people to use gas. To be sure, cheapness is a factor. Oftentimes we 
have found a man who has purchased a gasoline stove, putting $28 or 
$30 into it. In such cases we allow a reasonable value for the gasoline 
stove, and replaced it with a gas stove. We have urged that a gas 
stove means a free service pipe, and have suggested other ideas in the 
same line to cause the person not only to use gas as a cooking agent 
but as an illuminating medium as well. I believe that the reduction 
in rates will be a great factor in the future in increasing consumption 
of gas—just as soon as the people learn that gas at the present cost is 
cheaper than other cooking or illuminating agents. Referring to those 
who were consumers under the old prices, the new rates have made 
little or no difference in their consumption. In fact, I believe tisat 
people will use as much gas as they need, and that the rate is not ma- 
terial so far as their use of gas is concerned. The Company is begin. 
ning to extensively improve its properties. It has been three years 
since we laid any mains, the long controversy with the city over the 
readjustment of gas rates having kept the betterments in abeyance. 
We contemplate laying from 12 to 14 miles of mains this summer, and 
have already laid 8 or 9. We have done for Jabor more than any other 
of the large Des Moines corporations have, keeping about 125 men on 
our street work thissummer. A coal storage shed with a capacity of 
3,000 tons will be one of our improvements. I regard 8 or 10 per cent. 
as a good return on an investment in a manufacturing concern, and 
previous to the new rates going into effect we could earn 8 per cent. 
One can easily see, however, that the lower gas charges will cause a de- 
creasé in our earning power, and I anticipate that our return this year 
will not be in excess of 6 per cent. Of course, improvements will be a 
large factor in reducing our return, but at the same time the better- 
ments will go towards increasing the value of our plant. Merchants 
and manufacturers generally would not consider 8 per cent. a very 
good return, but with us, a public corporation, it is different. People 
at large do not understand the great cost of keeping up and improving 
corporate interests, and they believe that, because their is a great vol- 
ume of business, there must of necessity be large profits. To be sure, 
business men will recognize this fallacy, for they know what it costs to 
run a huge establishment, if the workmen employed are to be paid 


better than a living wage.’ °——The Sioux City (Iowa) Gas Light Com- 


pany has applied to Councils for a renewal of its franchise for a period 
of 25 years, from and after the expiration of its present leasehold or 


grant, which terminates February 26, 1897.——The Hornellsville (N.Y.) 


Company has been granted the permission necessary for its proposed 
main extensions, 


As will be seen, it 





(Translated from the French, by Mr. Herman Poole.] 
The Action of Illuminating Gas on Rubber Tubing. 
wisi 4 
By Mr. H. GrosHEINTZ, in the Bulletin of the Industrial Society of 
Mulhouse. 


I have been induced to make some experiments on this subject, by 
the following system. To observe the variations of pressure of illum- 
inating gas, I attached a gas jet, by means of an indiarubber tube, 
to a water manometer, formed of a glass tube, made U-shaped, aud 
filled with a colored liquid serving asanindex. The reading of the pres- 
sure being made and the gasshut off, I was astonished tosee, after adozen 
hours, that the pressure in the manometer was replaced by a depression of 
the liquid. This phenomenon was produced at each verification made 
with the manometer. Before attributing it toan effect of endosmosis, I 
examined our gas toascertain if it contained substances soluble in water, 
or capable of uniting in the vessel containing the colored liquid ; but it 
was not so. Nothing then remained but to attribute the phenomenon 
to the caoutchouc of the tubing itself. 

To verify this assertion I bent, in shape of a siphon, some glags tubes 
one-fifth inch diameter and about 42 inches long. The long arm of the 
siphon was immersed in a vessel of water so much that the other had a 
length of only 4inches. To this short arm was attached the rubber 
tube to be tested. 

A series of six similar glass tubes was placed in a battery on a vessel 
of water, each tube being furnished with a caoutchouc tube 19.7 inches 
long, but of different diameters and composition. 


Interior Exterior Thickness Volume of 
No. of Material of Diameter. Diameter. of Wall. Caontchauc. 
Series. Tube Tested. Inch, Inch. Inch. Cubic Inch. 
1 Black rubber.. 0.139 0.238 0.049 0.61 
2 wie .. 0.197 0.394 0.098 1.83 
3 Common gray. 0.354 0.553 0.100 2.81 
4 Common red.. 0.354 0.553 0.100 3.81 
5 Heavy red.... 0.315 0.669 0.177 5.31 
6 Heavy black.. 0.315 0.630 0.157 4,58 


To fill these tubes with illuminating gas, the gas was passed in by the 
caoutchouc tube and allowed to stand over the water for 10 minutes, so 
as to almost entirely expel the air; in every case the same method of 
operation was used with each of the six tubes. Hence we may sup- 
pose they were subjected to the same conditions. 

To close them the same method was used, with the finger partly im- 
mersed in the water, while auiother person put into the rubber tube the 
end of a glass rod well greased. 

: The experiments thus conducted gave the following results at the end 
of the 20th day : 





Depression* Maximum Depression was Per Cent. of Gas 

No. of at End of c “~ — Disappeared ag 
Experi- 20 Days. of At End of End of 
ment. Inches. Inches. Days. 20th Day. 

Ricks vsnsanbareee 2.977 2.977 20 56.0 

Da cncdsnecaddn ds 5.206 5.245 24 47,7 

Diswnee saaiee tion 3.858 6 476 96 32,0 

Bre ciektawn ave aueiateree 5.905 6.144 31 50,0 

retry ree 5.206 6.066 52 47.7 

Dicknssnennndes de 3.977 7.128 52+ 34.6 


’ * T call depression the distance of the liquid in the long arm below the level of the water 
in the vessel. 


+ The experiment with tube No. 6 had to be stopped as the liquid in the tube had passed 
the bend of The siphon and entered into the cnoutchons tube. 


So that, based on the results of the measured depressions on the 20th 
day, the caoutchouc tubes used may be arranged as follows, the most 
permeable first—1, 4, 2, 5, 6, 3; 5 and 2 being equally so. 

The depressions having attained their maximum after a very variable 
length of time, I carried on the experiments for two years to ascertain 
what would happen ; as, for example, if an entrance of air would occur, 
and, in this case, at the end of how much time the depression ap- 
proached 0. Here is the table : 


Depression 


Number Maximum atEndof Difference This Lower- One-tenth 

of Depression. Experiment. in Effectedin Inch, in 

Series. Inches. Inches. Inches. Days.* Days. 
Bish 4 ics abies 2.977 2.283 .694 605 87.2 
SEIS Se 5.245 .315 4.930 541 10.9 
= ER ee a 6.476 4.764 1.712 477 27.9 
he cei tte wit 6.144 .834 5.310 540 10.2 
BENS s oS pies 6.066 2.010 4.056 512 12.6 


* This difference between the number of days when the depression operated f will be 
inferred from that of the maximum of dep on oe gata such unequal times te produce 
a like de — (see Table 2,) and as the experiment was stopped only as the maximum 
was reached. 


From this view of the sequence of depression we may deduce the fol- 
lowing order : 


4, 2, dy 


3, 


4. 
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My experiments were terminated and collated when the new biblio- 
graphic researches on this subject led me to a paper by Mr. K. Zulkow- 
sky, in the Berichte der Deutschen Chemiker Gesellschaft, 1872, p. 
759, and entitled, ‘‘ Influence of Caoutchouc Tubes on the Illuminating 


Power of Gas Passing through Them.” The author experimented in a 
different way from mine, and concluded that there was an absorption 
of gas by the caoutchouc. He determined that the rubber increased in 
weight by its contact with the gas, and on submitting the tubing to the 
action of a vacuum it gave up a certain portion of the gas so absorbed. 

During the research I have repeated some of the experiments to con- 
trol results obtained. I give an instance of how experience has been 
obtained : 

Two of the same tubes which had served me through all the tests had 
been connected with new and similar rubber tubes ; that is to say, they 
had been cut similarly and had naturally the same length. They had 
both been filled with gas as related previously, but one of them had been 
left. in contact with the air, while the other was kept immersed in water. 

The depression noticed every time was, at the end of 14 days, 31.5 
inches with the tube which had been exposed to the air, and of 26.4 
inches with the tube immersed in water. 

These last results have been repeated several times, and on several 
samples of caoutchouc. The results found always showed a stronger 
depression for the tube exposed to the air. 

Determination of the Ash of the Tubes.—It seemed to me interest- 
ing to examine whether the classification of caoutchouc tubes (Table II.) 
presented a relation to the quantity of fixed matter contained in them. 
To this end I determined the ash by incineration, and was thus able to 
establish three very distinct classes of caoutchouc tubes, as follows : 


Black, containing from 0.5 to 1.5 per cent. 
Red, x **- 32.0 * 12.0 
Gray, ** 52.0 ‘* 55.0 


Comparing these figures with the classification of Table II., we see that 
the caoutchoucs having caused the greatest depression are those which 
contain the least fixed matter—black caoutchouc—and those which 
caused the least depression are those which contain the largest quan- 
tity—-gray caoutchouc—red caoutchouc being between the other two. 

Conclusions.—W hen illuminating gas passes through, or is in con- 
tact with, a caoutchouc tube there occurs absorption and diffusion, but 
more of absorption, as has been shown by Mr. Zulkowsky in the paper 
cited. 

Practically, if required to make a choice of caoutchouc tubes, des- 
tined to carry gas to illuminating apparatus, we have a choice of two 
methods of testing—incineration or the siphon tube. These two meth- 
ods lead to the same result. We will then select that tube containing 
the most fixed matter, or that which will give the longest usage before 
being rejected on account of the intolerable odor which it gives off in 
the room. The black caoutchoucs, which are the most expensive, are 
those which, because of the odors ‘hey give off, allow of the shortest 
use. I recommend, then, the employment of gray caoutchouc, and 
particularly the gray with a small diameter, say, 0.157 inch interior 
and 0.315 inch exterior, which naturally presenting a least weight of 
caoutchouc to the foot will absorb less gas and give off less odor. 
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The Permanency of Illuminating Gas. 
ciasesglllenesass 
[A paper read by Mr. WiLLIAM Youna before the North British Asso- 
ciation of Gas Managers. | 

On the occasion of our last meeting at Melrose I had the honor of 
reading before you a paper suggested by the special attention that had 
been drawn to the chemical and physical constituents of illuminating 
gas, in relation to its illuminating value, through the recent intro- 
duction of various new processes for the manufacture and enrichment 
of illuminating gas. These new processes have had a like effect in 
drawing attention to the relative permanency of the gas so manufac 
tured or enriched, and to the conditions influencing the permanency of 
illuminating gas generally. As that subject, in one form or another, 
had been on several previous occasions before this and the kindred 
Associations of the West of Scotland, it occurred to me that these past 
communications might with advantage be reviewed in the light of 
the modern position of gas manufacture. 

The permanency of an illuminating gas depends upon its vapor ten- 
sion ; and this depends upon the vapor tensions of its constithents. By 
vapor tension I mean, as I need hardly explain to you, the tension or 
pressure at which a gas or vapor stands when it is in contact with its 
own condensed liquid at the particular temperature which we may be 
contemplat:ng. In a more volatile liquid this is higher, in a less 











volatile liquid it is lower. Speaking generally, the heavy hydro- 
carbons, present a low vapor tension at ordinary temperatures, and 
they are more readily condensed ; light of hydrocarbons, on the other 
hand, present a much higher vapor tension, and their vapors are less 
readily condensed. In theory, if the components of a mixture of 
gases acted in respect to one another as simple diluents the actual 
pressure exerted by the gaseous mixture would be the sum of the par- 
tial pressures due to each component of the mixture ; and if you chill 
such a mixture each component will separately begin to condense out, 
without reference to the others, as soon as the partial pressure exerted 
by it, considered alone, is equal to its own ‘‘ vapor tension.” This is 
familiar in the ordinary deposition of dew when the temperature falls 
to the dew-point. In practice, with the gases with which we are con- 
cerned, the matter is by no means so simple, for the various com- 
ponents of coal gas do not act as simple diluents of one another. They 
act more like mutual solvents, and the gas acts more as a whole—a:s if 
it had a vapor tension of its own—which I call the combined vapor 
tension for the sake of a name. Then at any given particular tem- 
perature we must apply a certain pressure to the gas in order to induce 
condensation to begin ; and this pressure is the combined vapor ten- 
sion which we may measure in so many inches of mercury. Now, if 
this requisite pressure, or combined vapor tension, is at the tempera- 
ture we may have in view, less than the ordinary atmospheric pressure, 
it follows that at that temperature the gas will have begun to condense 
if we expose it to the ordinary atmospheric pressure, or a little more ; 
and a gas presenting this characteristic will not be permanent at that 
temperature, for its vapor tension will have proved itself too low. If, 
on the other hand, the requisite pressure or combined vapor tension, at 
any particular temperature, be greater than the atmospheric, we run ° 
no risk of condensing it if we expose it to that temperature at ordinary , 
atmospheric pressures, and the gaseous mixture is then permanent. 

If the combined vapor tension of such a mixed gas was such as to 
be in excess of the pressure of the atmosphere, at the lowest tempera- 
ture and under the conditions to which such gas is subjected during 
storage and distribution, then according to a gas manufacturer's view 
such gas would be a permanent. gas. If, on the other hand, the 
combined vapor tension was less than the pressure of the atmosphere 
at the lowest practical temperature under the conditions to which the 
gas is exposed, then a portion of the mixed gas would pass from the 
gaseous to the liquid or even to the solid form; and such a gas would 
not be permanent from the gas manufacturer's point of view. 

In order to insure permanence, therefore, the combined vapor ten- 
sion must be high enough. The amount of this combined vapor 
tension, that is, the amount of pressure requisite to induce condensa- 
tion to begin, depends upon two things. ,These are, first, the tem- 
perature to which the gas is exposed ; and second, the amount of sol 
vent affinity which the respective gases and hydrocarbon vapors have 
for one another. Then, more than this, we find that the mutual 
solvent action has two other effects; first, that so long as the mixed 
vapor remains uncondensed things remain in it uncondensed, being 
diffused, or suspended, or dissolved in our coal gas, which would 
have condensed, at any rate in part, if they had been pure or mixed 
with mere inert gases; and second, that when condensation of any 
one component does not begin to take place the liquid formed inter- 
feres by its direct solvent action with the remainder of the vapor, and 
causes constituents of that vapor to condense out which would not, 
but for that direct solvent action, have condensed out of their own 
accord, under the particular existing circumstances of temperature and 
pressure. 

One of my earliest contributions to this subject was made to the 
West of Scotland Association so far back as 1874 at their meeting at 
Musselburgh. On that occasion I read a paper upon ‘‘The Absorption 
of the Illuminating Constituents in Coal Gas by the Heavy Hydro- 
carbon Oils.” In that paper I explained how my late brother-in-law, 
Mr. Cusiter, in experimenting with different fluids as a filling for wet 
meters, found that on filling a meter with heavy paraffine oil, the oil 
absorbed nearly all the illuminants ; that just as water had the power 
of absorbing the ammonia, so these heavy hydrocarbon oils had the 
power of absorbing the illuminants diffused through the gas. It was 
also found that on heating up, in a distilling apparatus, the oil which 
had been allowed to absorb the illuminants from the gas, the solvent 
affinity was overcome and the absorbed iJluminants were set free, and 
that these appeared partly as a gas and partly as liquid products. It 
was further observed that different coals gave up to the heavy oils 
varying quantities and qualities of gaseous and volatile products, and 
that these products also varied when different temperatures were em- 
ployed in. the carbonizing process, and that in all cases the volatile and 
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gaseous hydracarbon illuminants diffused through the gas resembled 
the more volatile hydrocarbons present in the tars condensed from the 
the gas. It was further remarked that, as was well known, gases 
from various coals and other gas making materials were not alike per- 
manent, some being remarkably so, whilst others were the reverse, and 
that the differences in permanency were due to differences in the 
nature of the light-giving constituents, some gases being principally 
indebted for their illuminating power to hydrocarbon vapors, others, 
again, tothe presence of more gaseous hydrocarbons. It was then 
pointed out that the solvent affinity of the heavy oils might be applied 
with advantage in order to ascertain the nature of the hydrocarbons 
diffused in different gases, and thereby to estimate the relative per- 
manency of these ; and a method was described of app!ying the heavy 
oils to that purpose. 

That paper was followed by three others, which sprung directly 
from the observed results of the experiments made with heavy oil in 
the wet meters. Two of these papers were read before the West of 
Scotland Association in 1875-76, the other before this Association, also 
in 1876. The two former papers dealt with the observed solvent 
affinities of the heavy hydrocarbons for the illuminants in coal gas, 
and the part these affinities played during the process of condensation. 

In my first communication it was shown that the volatile hydrocar- 
bon vapors diffused through illuminating gas were identical with the 
most volatile portions of the tars separated during condensation. In 
the later papers attention was drawn to the fact that if the tar was 
distilled, and the more volatile portions of the distillate were brought 
into contact with the gas from which it was originally condensed, these 
more volatile portions rapidly volatilized and diffused through the gas. 
The question then naturally suggested itself, Why were these hydro- 
carbons not left in the gas during the process of manufacture? In the 
light of the meter experiment, the cause was evident: On conducting 
the condensation, by allowing the gases and the heavy hydrocarbons 
to cool in contact with one another, the lighter hydrocarbons had been 


absorbed from the gases by the heavy hydrocarbons present in the tars; 


and it was shown that tars, if denuded of their naphthas, rapidly ab- 
sorbed the illuminants from the gas, and thug reduced its illuminating 
power. As many of the members present will remember, those observed 
facts led to the introduction to the notice of this Association of the 
Aitken and Young system of condensing crude coal gases. 

Before describing that process, and with the view of obtaining a 
clearer insight into the causes leading to the absorption of the illumi- 
nants from the gas by the heavy hydrocarbons present in the tars, and 
into the best method of conducting the process of condensation so as to 
prevent that injurious action, experiments were made to elucidate the 
physical laws coming into operation during the process. It was shown 
that while the vapor tension of isolated hydrocarbon fluids and the vol- 
umes of their vapors diffusible through a gas at any given temperature 
bore a relation to their boiling point—the lower the boiling point the 
higher the vapor tension, and the larger the volume of their vapors 
diffusible through a gas—yet, on the other hand, with commingled 
hydrocarbons having different boiling points, the boiling point and 
combined vapor tension were only about the mean of those of the mixed 
fluids, and varied with the relative proportions of the different hydro- 
carbons present in the mixed fluid. It was explained that these results 
were due to the solvent affinity of each hydrocarbon for the others—the 
solvent affinity of each hydrocarbon modifying the vapor tensions of 
the others. It was next shown how, on heating the mixed liquid hydro- 
carbons, the vapor tensions rose rapidly, and the solvent affinity was 
modified as the temperature rose ; but that the vapor of each hydrocar- 
bon acted as the medium through which the others diffused. It was 
also shown that the hydrocarbons volatilized and became simultaneous- 
ly diffused through a gas in volumes of vapor bearing a relation to 
their boiling points and to the relative quantities of each hydrocarbon 
present in the mixed fluids, and that that fact explained why, as was 
well known, in order to obtain benzol or other isolated hydrocarbons, 
it was necessary to submit the tar distillate to an elaborate process of 
fractional distillation, whereby the vapors were subjected to repeated 
fractional cooling and washing by the condensed part of the distillate, 
such as was effected in the Coffey still. 

The effect of sudden changes of temperature upon gases holding 
vapors in diffusion was next referred to. Gases holding vapors in 
diffusion, when suddenly reduced in temperature, had those vapors 
condensed to the liquid state, but the condensate was in such a fine 
state of division that it kept floating forward in a condition of fog or 
mist in the current of gas, and might travellong distances in that state. 
It was further shown that coal gases coming from the retorts, on being 
suddenly cooled, had the denser hydrocarbons condensed and dissemi- 





nated through the gas in that finely divided condition, and that these 
hydrocarbons, on being carried forward into the condensers and being 
cooled in contact with these, were thereby enabled to absorb the illumi- 
nants. It was also shown that one of the best means of removing those 
finely divided suspended hydrocarbons was to bring them into intimate 
contact with larger surfaces, wetted with hydrocarbon fluids. 

A diagrammatic table was then referred to, giving the names, 
the rational formule, and the boiling points of the crude products of 
the carbonizing of coal at ordinary gas producing temperatures, and at- 
tention was drawn to the manner in which it was desirable that those 
products should be separated or grouped so as to leave in the gas those 
products only which would lead to the greatest luminosity, and only 
leave in the tars such products as, from lack of volatility or other 
causes, it would be objectionable to have present in the gas. It was 
then explained how this grouping of the crude products could be accom- 
plished by the Aitken and Young process of condensation, whigh em- 
bodied the application of these physical laws during the process of cool- 
ing the products coming from the retorts. 

It is unnecessary for me to go into the details of that process, as most 
of those present are fully conversant with its operation. Suffice it for 
me to state that that process consisted essentially in afractional method 
of condensing and washing. The condensed products were made to 
fall back against the current of products coming from the retorts, the 
ascending vapors and gaseous products being subjected to alternate 
coolings and washings by the descending current of condensed hydro- 
carbon products. These condensed products were kept at such a tem- 
perature as to prevent the action of the solvent affinity of the dense 
hydrocarbons upon the more volatile ones. These more volatile hydro- 
carbons were thus left in the gas. There is no doubt that the treatment 
of the crude gas by that process had the effect of leaving in the gasa 
much larger volume of the vapors of the more volatile hydrocarbons 
ordinarily left _in the tar, and of leaving in the tars hydrocarbons 
previously left-in the gas—in short, that a better fractionation of the 
products was effected, and that the resulting gas had a considerably 
higher illuminating power ; but it was found in the town in which the 
process was introduced that the gas was not sopermanent ; that in con- 
sequence of preventing the solvent power of the denser hydrocarbons 
present in the tars the gases were left, so to speak, supersaturated with 
the more volatile hydrocarbons, and that although the combined vapor 
tension of the compound gas was sufficiently high to render the gas per- 
manent at ordinary temperatures, yet, when the gas came into contact 
with the oil present in the leather of the dry meter, the oil asserted its 
solvent power and absorbed out of the gas a part of the diffused hydro- 
carbons, which appeared as a liquid and interfered with the proper 
working of the meter. It was thus shown that in order to produce a 
permanent gas it was better to modify the process so as to allow the sol- 
vent affinity of the denser hydrocarbons to come partly into action, and 
thereby to insure that the compound gas would be permanent during 
distribution. 

The next paper bearing upon the subject was read to this Association 
at their meeting in Edinburgh in 1876, under the title of the ‘‘ Utiliza- 
tion of the Gases Resulting from the Destructive Distillation of Shale 
in the Manufacture of Paraffine Oil.” That paper explained the meth- 
od of applying the observed solvent affinity of oil for volatile hydro- 
carbons, and the physical laws affecting the diffusion of vapors through 
gas, by a process the exact reverse of that described during the conden- 
sation of illuminating gas. Whereas the former process had for its 
object to leave in diffusion throughout the illuminating gas as large a 
volume of hydrocarbon vapors as possible, the latter process was to re- 
move from the gases produced in shale oil distillation as much as pos- 
sible of those volatile hydrocarbon vapors that could not be removed 
by simple condensation, but had been left diffused through the gas, 
and to obtain those vapors in the liquid form. It was explained that 
the process consisted in bringing dense hydrocarbon oils into intimate 
and fractional contact with the shale gases under conditions the reverse 
of those in the process for treatment of crude illuminating gases during 
condensation ; that whereas in the former process the denser hydrocar- 
bons were kept heated whilst in contact with the gas, and the denser hy- 
drocarbons were drawn off at the hot end of the condensing arrangement 
denuded of the volatile vapors, thus leaving the vapors in the gases, in 
the latter process the denser hydrocarbon oil was refrigerated or cooled 
to a low temperature, and its solvent power was thereby increased. 
The cooled oils were brought into contact with the gases either under 
atmospheric pressure or under compression ; and the cooled oil enter- 
ing the arrangement met the gases nearly denuded of the diffused hy- 
drocarbon vapors, while the oils drawn off at the lower end of the ap- 
paratus were loaded with the hydrocarbon vapors which they had 
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absorbed in their passage. Then the volatile hydrocarbon vapors ab- 
sorbed from the gases by the dense oils were recovered, as volatile 
fluids, by distillation; and the denuded dense oils were thereafter 
cooled and returned to the apparatus, and again applied to absorb a 
fresh load of vapors. ; 

By the application of that process to the shale gas, 80 per cent. of the 
illuminating power was absorbed by the dense hydrocarbon oils. The 
absorbed vapors consisted of a large number of distinct hydrocarbons, 
some of them so volatile as to be permanently gaseous at ordinary tem- 
peratures under atmospheric pressure. Indeed, some of these resisted 
a temperature so low that they were not condensed even when subject- 
ed to the cold produced by a mixture of ice and salt. Strong flasks 
were shown to the meeting, containing portions of the distillate which 
had been thus condensed by ice and salt, and which at once assumed 
the gaseous form on being allowed to escape into the air. It was then 
shown how even these very volatile hydrocarbons were held in solu- 
tion by the portions of the absorbed distillate possessed of higher boil- 
ing points. Since the introduction of that process millions of gallons 
of such hydrocarbon fluids have been recovered from the shale gases, 
as also from the coal gases, in carbonizing works, and from the coking of 
coal. Attention was next directed to the suitability of these hydrocarbon 
liquids recovered from the shale gases for the carbureting of gases in 
order to increase their illuminating power; and it was shown that a 
gallon of such fluid, added in the form of diffused vapor to 1,000 cubic 
feet of coal gas, increased its illuminating power from 10 to 12 candles. 

I néed hardly say that the 20 per cent. or so of the original illumin- 
ating power left in the shale gases after treatment was due to the pres- 
ence of hydrocarbons which were absolutely permanent at extremely 
low temperatures. 

The facts disclosed in those papers showed that the permanency of 
illuminating gas is largely dependent upon the treatment it receives 
during the process of condensation, and demonstrates the important 
part taken in that treatment by the accompanying tars. So important 
is this that it is absolutely necessary, in carbonizing a hydrocarbon- 
aceous substance for the production of illuminating gas, to restrict the 
decomposing or cracking-up so as to leave sufficient tars to perform the 
functions of washing out of the gas the sooty matter and leaving the 
compound gas, through their solvent affinity, with a combined vapor 
tension sufficiently high to render it permanent during distribution and 
storage. On the other hand, the temperature might be so low during 
the process of carbonizing a carbonaceous substance that products 
would be formed in which the condensible tars were in excess and also 
contained a greater proportion of volatile hydrocarbons than could be 
taken up in diffusion by the gaseous products. In that case the ¢ffects 
of the solvent affinity of the denser hydrocarbons would be nullified. 
Under such conditions the gas would leave the condensing arrange- 
ment saturated or loaded with all the vapors they could hold in diffu 
sion at the temperature of condensation ; and therefore the least reduc- 
tion of temperature beyond this, or contact with absorbent substances, 
would lead to their partial condensation and to a consequent loss of 
illuminating power. 

These facts further show the difficulties arising from suddenly cooling 
the products of carbonization. If this be done, instead of a permanent 
gas, consisting of gases holding vapors of hydrocarbons in diffusion, 
there is produced a gas holding liquid hydrocarbons in mechanical sus- 
pension and in an extremely fine state of division. These finely divid- 
ed hydrocarbons will then travel long distances, and instead of a true 
gas there is produced a mist or fog, which, although able to travel long 
distances, is yet liable to be filtered or rubbed out by mechanical con- 
tact with surfaces. 

The smaller the quantity of tar present in the gas subjected to sudden 
lowering of temperature the greater become the difficulties ; for while, 
when the tars are abundant the particles are more liable to coalesce, 
aud besides, by taking up vapors in solution and thus becoming heavy, 
are more readily precipitated, the reverse is the case when the tars are 
scanty. 

We have an illustration of over-carbonization when, by means of re 
generative furnaces, the heats upon the retorts are urged to an ex- 
tremely high temperature. The lack of tar is here manifested by the 
stand-pipes choking with sooty carbon and by pitch accumulating in 
the hydraulic main, and the gas leaves the condensing arrangement so 
charged with naphthaline that a portion of this is deposited wherever 
‘the gas is subjected to lower temperatures. Under-carbonization is ev- 
idenced when shales and rich cannei coals or paraffine oils are cracked 
up at low temperatures, and the resulting gases are subject to the ordi- 
nary conditions of condensation. Such gases leave the condensers sat- 
urated with vapors of volatile hydrocarbons, and these vapors are lia- 





ble to be condensed by lew temperatures and the other causes previ- 
ously referred to. 

As is well known, however, the blending of the gases produced at 
extremely high temperatures with those produced at low temperatures 
renders the combined gases more permanent. In that case the large 
‘proportion of ‘permanent gas present in the products formed at a high 
‘temperature tends to take up and to hold in diffusion the excess vap- 
Kors present in the low temperature gas; and these vapors, in their turn, 
‘tend to keep the naphthaline in diffusion. 

The third condition of matters is well illustrated in the treatment or- 
dinarily applied to the condensation of carbureted water gas. The oil 
used to carburet the gas is cracked up so as to yield the maximum of 
carbureting hydrocarbons and a minimum of tars, and the condensa- 
tion or cooling is effected by a copious contact with cold water. The 
process occupies only a few seconds of time, and the result of this is 
that although the majority of the condensible products have assumed 
the liquid form, they are in such an extremely fine state of division 
that only a portion of them can be entangled in the scrubber and car- 
ried away by the water; and that which is in the finest state of division 
is carried forward in the current of gases right into and through the 
compensation holder into the purifiers, where it is to a large extent fil- 
tered out by the purifying material. Mr. Butterfield, of the Gas Light 
and Coke Company, states that they have found the hydrocarbons so de- 
posited upon the purifying materials in their carbureted water gas plant 
to be a source of trouble, and it is evident it must be a source of loss. 

Although, however, the purifying material filters out and removes 
most of the suspended hydrocarbon particles from the gas, it does not 
entirely remove them, as was shown by an experiment I made on visit- 
ing works where a water gas plant was in operation. On allowing a 
stream of carbureted water gas which had passed the purifier to escape 
into the air, its presence was made evident by the finely divided parti- 
cles present in it dispersing the rays of sunlight passing through it. 
Such a gas must necessarily be less permanent than if it had been sub- 
jected to fractional cooling and washing in accordance with the princi- 
ples described in the papers to which I have drawn your attention. 
Such a gas is particularly liable to have its illuminating matter precip- 
itated by rubbing against surfaces during the distribution ; and there is 
no doubt these finely divided hydrocarbon particles in the gas are the 
cause of the fouling of the burners, and of the little filiform carbon 
trees which grow over the burners when carbureted water gas con- 
densed in the manner described is used. 

We have thus far considered the treatment applied to illuminating 
gas during the process of condensation, and its effects upon the perma- 
nency. I now wish to make a few remarks upon the mode in which 
the permanency may be modified during the procéss of cracking up the 
hydrocarbonaceous substances into gas. 

Reference has been made to the tables of the crude products formed 
by carbonizing coal at ordinary gas producing temperatures, and to the 
portions of these which it was desirable to have present in the illumin- 
ating gas in order to render it permanent. These latter consisted of the 
hydrocarbons that were either gaseous at ordinary temperatures or 
which had a very low boiling point, and consequently a high vapor 
tension at the temperatures which the gas might encounter under ordi- 
nary circumstances. These desirable hydrocarbon constituents are most 
abundant in the products of carbonizing at low temperatures. The 
same temperature, however, which originally produced them will also 
decompose them into simple and less desirable compounds if they are 
long exposed to it. The other hydrocarbons simultaneously produced 
during the cracking process, although not within the list of those suit- 
able, are yet capable of being cracked up into suitable hydrocarbons. 

In the ordinary process of carbonizing it has been customary to em- 
ploy a temperature such as will, as far as possible, crack up the unsuit- 
able into suitable hydrocarbons whilst conserving, as far as possible, 
those first formed. Now it is evident that, if instead of employing that 
compromise between high and low temperature for carbonizing and 
cracking up a hydrocarbonaceous substance for the production of illum- 
inating gas it was possible to subject the hydrocarbonaceous substance 
to the action of heat in such a manner that the compounds suitable for 
forming illuminating gas were removed from the action of heat as they 
were formed, and were, so to speak, filtered out from the unsuitable com- 
pounds; and then, if these compounds were further subjected to heat 
till they were in turn cracked up into suitable products ; in that case it 
would, by this means, be possible to produce from a given weight of 
hydrocarbonaceous matter a larger yield of luminous matter of a more 
permanently gaseous character. 

Mr. Bell and I had the honor of bringing such a process under your 
notice at our last meeting in Dundee in 1893. At that meeting it was 
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shown that an illuminating gas produced at low temperature, supersat- 
urated with hydrocarbon vapors, and therefore not permanent, could 
be rendered perfectly permanent by the application of the solvent ac- 
tion of the hydrocarbons upon each other. We showed that the liquid 
hydrocarbons could be, so to speak, used as a filter or sieve to separate 
from the gas all those products which would prevent the gas being per- 
manent, and would act as the medium of transporting them back to the 
retort to undergo further cracking, until the whole gas producing ma- 
terial was ultimately converted into two products—namely, permanent 
gas of high illuminating power. 

By altering the amount and surface of the hydrocarbon applied in 
the fractional condensing and washing process, the degree of volatility 
of the hydrocarbons left in the gas can be altered at will to suit the 
purpose to which the gas has to be applied. If the gases are to be used 
to carburet a poor gas through which hydrocarbon vapor of compara 
tively low tension and small volatility will freely diffuse, the washing 
with the hydrocarbon fluids is limited so as to allow such to pass away 
along with the gas. If, on the other hand, these heavy hydrocarbons 
o° low volatility would be objectionable in the gas, the washing with 
the liquid hydrocarbons is increased so that only hydrocarbons having 
a high vapor tension pass away with the gas. Those of low tension are 
then taken up in solution by the liquid hydrocarbon and are carried 
back into the retort to be further cracked up into those having a higher 
vapor. 

In the papers which we have just reviewed the consideration of the 
physical laws affecting the vapor-tension of a compound gas has been 
confined to hydrocarbons which necessarily pass from the vaporous or 
gaseous into the liquid state ; and it was shown that in consequence of 
the solvent affinity of such hydrocarbons foreach other the vapor-tension 
of mixed hydrocarbons stood only at a mean between those of the com- 
mingled fluids, and that the respective vapors diffused through each 
other and through a gas in volumes which bear a relation to the re- 
spective vapor-tensions and to the respective quantities of each hydro- 
carbon present in the mixed fluids. Such being the case, it is evident 
that upon the addition of the vapor of a liquid hydrocarbon to a gas 
already containing vapors in diffusion, any one of whose vapor tensions 
was just sufficient to hold it in diffusion and no more, then, unless the 
vapor-tension of the added hydrocarbon vapor was sufficiently and in 
most cases extremely high, the tendency would be for the added vapor 
to cause the precipitation of a part of the denser vapors already present 
in the gas. My object in drawing attention to that point is that there 
is an idea, and a growing idea, that the addition of a vapor-of a liquid 
hydrocarbon to ordinary coal gas has the property of, in some occult 
way, raising the vapor-tension of those hydrocarbons already held in 
diffusion through the gas, and more particularly that of the vapor of 
naphthaline. 

That latter idea may possibly be true with regard to naphthaline, for 
naphthaline is one of those hydrocarbons which can pass directly from 
a state of gas to that of a crystalline solid ; and on a former occasion I 
have shown you, in connection with another subject, that such sub- 
limable crystalline solids lose, to a large extent, their solvent affinity 
for vapor and gases; that air nearly saturated with the vapor of bisul- 
phide of carbon may be passed through a deep layer of crystalline sul- 
phur, a substance extremely soluble in bisulphide of carbon, without 
its being deprived of its diffused vapor ; and that coal gasyeven of fairly 
high illuminating power, may be passed amongst pure crystalline 
naphthaline without having its illuminating power appreciably re- 
duced, whilst the liquid hydrocarbons from which the naphthaline was 
filtered, and which had a similar boiling point, rapidly denuded the 
gas of its illuminating power when brought into contact with it. It 
may therefore be possible that the vapors of naphthaline are subject to 
some modification of the physical laws affecting the diffusion of the 
vapors of liquid hydrocarbons in coal gases; that just as naphthaline 
loses its solvent affinity for vapors on assuming the solid crystalline 
form, so may its condition in the gaseous state be differentiated so that 
it is held in diffusion in a different manner from other hydrocarbons. 
I am afraid, however, that the high enriching results that have been 
obtained and have led to this idea being supported, have been due, not 
directly to true diffusion of naphthaline vapors through the gas, but to 
the presence of enriching hydrocarbon vapors. The presence of these 
vapors would lead, at higher temperatures, to the naphthaline being 
taken up in a diffused condition, again to be deposited as solid naph- 
thaline on the temperature falling, but in such an extremely fine state 
of division that it is carried forward with the gas, much in the manner 

already referred to. 

Many years ago, in connection with the manufacture of pneumatic 
gas, I made a great many experiments with the object of discovering 





some means of getting that cheap carbureting agent, naphthaline, to 
remain in diffusion in air and to form a part of the carbureting medi- 
um, in association with other hydrocarbon vapors presenting high 
vapor tensions ; but with negative results only. The naphthaline was 
invariably precipitated until only a mere trace of its vapor was left in 
diffusion, and the precipitated portions, under certain conditions, as- 
sumed the extremely fine state of division to which I have referred. 
The fact that the addition of the vapors of liquid hydrocarbons, in 
quantities considerably short of saturation, does not prevent naphtha- 
line deposits during the distribution of the gases, is further negative 
evidence as to the effect of these vapors holding the naphthaline in 
diffusion any further than the additional tension which they commun- 
icate to the compound gas would lead us to expect. 

In conclusion, I may be allowed to remark, in regard to the com- 
mercial aspect of the subject, that in estimating the value of a gas pro- 
ducing or gas enriching process, the permanency of the resulting gas 
should form one of the main factors. It would be unfair to compare a 
process which produced a perfectly permanent gas—capable of reaching 
the utmost limit of supply without material alteration, and thus of in- 
suring that all consumers will receive a like value and of preventing 
the possibility of the imposition of penalties—with a process in which 
the lack of permanency in the resulting gas made it necessary that the 
gas should be sent from the works considerably higher in illuminating 
power than the standard in order to insure that the gas may be able to 
pass the testing stations without the imposition of a penalty, or in which 
there may be a loss of a proportion of the added enrichment before the 
gas reaches the consumer, a proportion which amounts in some cases 
to as high as 50 per cent. 








Experiments in the Diminution of the Amount of Naph- 
thaline in Coal Gas. 





The London Journal is responsible for the following abstract trans- 
lation of an article, by Herr V. O. Keller, in the Gastechniker, in 
which the author described a series of studies made by him respecting 
naphthaline in coal gas : 


The means hitherto commonly employed for preventing stoppages in 
mains from the deposition of naphthaline, such as the injection of gas- 
oline, etc., have been of only temporary service in delaying that result. 
The power which gasoline possesses of taking up large quantities of 
naphthaline suggested that a certain quantity of it might be carbonized 
along with the coal. To this procedure there were two objections—viz., 
its costliness and the danger. Therefore, the cheaper and less danger- 
ous crude petroleum was tride in place of gasoline. A setting of seven 
retorts with old pattern mouthpieces was used. A 2-inch perforated 
wrought iron pipe passed through the lid, and extended two-thirds of 
the length of the retort. Outside, the pipe was reduced to }4-inch, and 
attached to a U-tube and funnel, into which the petroleum dropped. 
When petroleum was led into the retort at the commencement of the 
distillation, the pressure of gas became too great. Therefore in later 
experiments it was not admitted until the second hour after charging. 
The petroleum supply was cut off at the end of the third hour; the 
charge being completely burnt off in four hours. About 14 gallons of 
petroleum were used per retort per charge. 

The following were some of the consequences of the carbonization of 
petroleum in the retorts. An oily layer appeared on the surface of the 
water in the gauges of the station meter, and a viscous fluid, smelling 
strongly of naphthaline, was taken from the holder siphons. A holder 
which was not used on Sunday had a deposit of naphthaline crystals 
round its lower rim when it was again put into action. Crystals ap- 
peared at the valves, seals, etc., and on the plates of the holder; and 
finally the petroleum, saturated with naphthaline, reached the dial of 
the meter. It was evident that the petroleum attacked the naphthaline 
energetically, but deposited it in places where its removal could not 
readily be effected. Later, a thick liquid containing petroleum and 
naphthaline was removed from the street siphons. It seemed that much 
of this naphthaline had been previously present in the mains ; and asa 
means of cleansing these, the petroleum proved very useful, though it 
did not appear to be efficacious in preventing the formation of naphtha- 
line for any length of time. It had the advantage of enriching the 
gas. 

Dr. Bunte has pointed out that naphthaline may be removed from 
gas by condensation, but at the risk of injury to the illuminating power. 
While the above trials were in progress, it appeared to the author that 


the nature of the purifying material used influenced the separation of 


naphthaline. The matter was investigated by leading gas through a 
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small purifier, one side of which was of glass, into a glass tube cooled 
to 0° C., and thence to a burner. . Six experiments were made, and the 
glass tube was thoroughly cleansed after each one. The purifier re- 
mained empty in the first, and a naphthaline deposit was noticed in the 
tube after some hours. The purifier was then partially filled with gas 
oline, and no trace of naphthaline was found in the tube in 36 hours 
The gas burnt with a very luminous but smoky flame. With the puri- 
fier charged with lime, traces of naphthaline were seen in 24 hours. 
With Laming’s purifying material, naphthaline was scarcely found in 
24 hours. With another purifying material, consisting almost solely 
of hydrated oxide of iron, from a gas works where stoppages in the 
mains were very rare, there was no deposit of naphthaline in 48 hours. 
With a mixture which consisted when dry of 17 parts of silica, 28.3 
parts of alumina, 34.6 parts of ferric oxide, and 19.8 parts of soda, and 
in which the alumina and soda appeared to be present. as insoluble sili 
cate, the tube was completely choked with naphthaline in six hours. 

These very varied results leave no doubt that the purifying agents 
used have a relation to the amount of naphthaline left in the gas; and 
the nature of the purifying material has evidently more bearing on the. 
question of naphthaline deposits than was formerly supposed. 








Hints on Foundry Operations. 
aa 
A ‘‘Foundry Foreman,” in presenting some very readable sugges- 
tions régarding the right methods for directing the routine of everyday 
foundry work, remarks : 


One of the most essential things in a well-regulated foundry is ade- 
- quate means of ventilation, that the great volume of noxious gases 
almost constantly hanging about a foundry may be readily and effi- 
ciently carried off and pure air supplied without creating a dangerous 
draft. Another is plenty of light, and always from above. It means 
greater satisfaction and peace of mind to the molder, and greater econ- 
_ omy to the ‘‘boss.” Who has not.seen the molder waste a handful or two 
of flouy and poke around for half an hour with a lifter anda looking- 
glass, or, worse still, with an ill-smelling coal oil lamp, when a few good 
skylights, kept clean, would have obviated nearly all of this maneuver- 
ing? «But with many the principle seems to be that anything is good 
enough for the foundry. As will be seen, these strictures apply more 
particularly to the jobbing or machinery foundry, especially where 
lots of cores are used. A little careful] calculation will prove that the 
cost of flour, coal oil, gas and molder’s time used and wasted in a badly 
lighted shop will in a year pay for a few extra overhead windows, and 
. maferially lessen the risks and losses. Plenty of fresh air and pure 
sunlight will prove a paying investment and keep the molder in a con- 
dition to give the greatest satisfaction. 

Next in order comes the necessity for keeping the foundry clean and 
orderly. Have some system about it. Have a place for everything, 

. and aclean and well-defined gangway. Don’t have great piles of dry 

_ sand or big holes here and there about the shop, unused boxes lying 
around-in the way of everybody, the rapping bar and sledge some- 
where, and the ‘‘ gaggers” out of sight, But you say the proprietor 

_ won't give you help enough. Prove to him the economy, and you will 
get the help. Compare the molder’s wage of from 25 cents an hour 

. and up with the laborer’s wage of 15 cents for doing the same work, 
and he is blind indeed who will not see. There is a practical way of 
doing everything, and this is one whereby the proprietor saves money, 

_ the molder’s work is expedited, and his safety at night when carrying 
iron is incalculably increased. 

And now let us glance at the core room. Secure a first-class core 
maker, and pay him well when you get him. He is a treasure, and 
takes a load of anxiety from the mind of the foreman, and more than 
saves his wages in a week. Be careful of the small leaks even here, 

. for every one of them adds to the cost of production and can just as 
well be stopped. Don’t throw away the unburned pieces of old cores. 
, I have seen enough such lying on the dump in the foundry yard to 
keep a.good-sized foundry supplied with cores. Throw them in a bin 
made for the purpose, and wet them down two or three times a day, so 
_that the coremaker can use them in a day or two. If mixed in with 
fresh sand no harm will ensue, and a saving of flour, etc., will be 
. effected. 
From the core room we step to the cupola, and find a similar essen- 
tial to he in demand—namely, a good melter. But don’t depend on 
_ him alone in the mixing. Give it your personal supervision, for in 
these days of uncertainty as to the quality and properties of what pur- 
_ ports to be the same brand of pig iron, you cannot be too watchful in 
order to detect its weaknesses and remedy them. We have not only 


the manufacturer of pig iron to distrust in this case, but not infre- 
quently our own employer, who we know to our sorrow will palm off 
the cheapest brand he can get, and expect the foreman to turn out first- 
class castings, both in point of strength and appearance. If he gives 
you two or three different brands, the safest way is to take equal parts 
of each and add as much good scrap as you have pig, so that it is half 
pig, half scrap, and the chances are in your favor of getting a good 
grade of iron fur engine and general jobbing castings, and for boiler, 
radiator or furnace work, by a little careful experimenting. But don’t 
forget to watch the charging yourself. It is your most reliable author- 
ity, and is the proper time and place to mix iron and intelligently ap- 
proximate results. 

It is often carelessness as tosmall things that costs the most. Thus 
we find in many foundries the molders wasting an hour and upwards 
of valuable time every morning in doing what can readily and equally 
well be done by the laborer at nearly one-half the cost. I refer to the 
taking out of castings and wetting down and cutting over the heaps. I 
have always had laborers go in early in the morning and do this work, 
and find that besides effecting a saving in wages, it gives the sand a 
chance to cool off and become properly tempered before being used, and 
to those who know the evil effects of using hot sand on good patterus 
this is no small advantage. I have had as high as 13 tons of castings 
taken out by two helpers in two hours. 

One great source of loss, more especially in small jobbing foundries 
that have not a well equipped carpenter shop in connection, is the poor 
quality of the flasks supplied to the molder. Some think they are 
economizing by giving him a flask that is only fit for firewood, instead 
of incurring the expense of a new flask. In nine cases out of ten the 
piece is lost and then a flask is made. Every shop should have a 
foundry carpenter, one who knows how to make and bar a boxso as to 
be firm and fit the pattern. A handy carpenter, plenty of lumber and 
nails, and you have supplied the molder with the foundation of his suc- 
cess. Economy in these lines is expensive in the end. 

Successful management of a foundry requires that the foreman look 
after all details himself. It is an old maxim that if you attend to small 
things big things will attend’to themselves, and this might with profit 
be applied to the running of a foundry. The foreman must at all times 
keep a cool head. An accident or loss can never be bettered by allow- 
ing one’s feelings to get the better of his judgment and becoming 
** rattled.”’: It only increases the chances of further loss. 








The Rights of Electrical Companies. 
ened 
[A paper read by Mr. W. CLypDE Jongs, before the semi annual meet- 
ing of the Northwestern Electrical Association. | 


‘A few decades ago electricity was a laboratory force, and electrical 
devices were toys not designed for serious use. To-day electricity has 
pervaded every industry, and millions uf dollars are invested in elec- 
trical operations. While inventors and engineers have busied them- 
selves in expanding the application and the utility of the force, the 
bench and bar have been busy in endeavoring to adjust the world to 
the new life which electricity has introduced. For every individual 
born into the world society must adjust itself, and feels the effect of his 
presence just as the earth vibrates and planets swerve from their 
courses when an apple falls to the earth. Just so the birth into the 
world of every new device introduces a new set of conditions which 
conflict with or modify existing conditions and necessitate the applica- 
tion of the adjusting hand to bring the new into harmony with the old 
by the modification of one or both. The introduction of electrical ap- 
paratus has been so rapid that more or less confusion and conflict of 
opinion have accompanied the attempts to solve the legal problems aris- 
ing, but while the decisions of the courts have been at variance, a gen- 
eral tendency may be traced through the opinions which points to a 
possible future concord. | 

Outside of the telegraph, electricity has been an element of industry 
for but little over 20 years, yet so many have been the questions raised 
that already half a dozen text books have been written on purely elec- 
trical subjects, while four large volumes contain the decisions upon 
strictly electrical subjects, not including litigation upon electrical pat- 
ents, which would fill several times as many volumes. 

It is the design of the present paper to outline the course of judicial 
decisions in a manner to be of service as general knowledge to business 
men and engineers engaged in electrical pursuits. The subject will be 
discussed under three principal heads: (1) The relation of the electri- 
cal industry to the governing power upon whom it depends for the ex 
ercise of the essential franchise for the use of the streets and highways 
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(2) The relation to private persons and abutting property owners ; and, 
(3) The relations between various companies, electrical and otherwise, 
which conflict in the exercise of their franchises. 

There are few electrical pursuits which do not require for their proper 
exercise the enjoyment of a public franchise, as the right to use the 
public streets or highways for the placing of their wires and conduct- 
ors. The obtainment and enjoyment of such a franchise bring the 
electrical company into contact with the governing power of the com- 
munity. Wires placed on the public ways without the consent of the 
governing power may be removed as a nuisance. Authority from the 
proper power must be secured, although the use may be a proper street 
use. All power for the granting of franchises lies primarily in the 
State, subject to the restrictions of the Federal Constitution and lawful 
statutes of the United States. To the extent not restricted by the State 
Sonstitution, also, the Legislature has the power to grant the use of the 
street for a special purpose. The grants are usually made subject to 
control by the municipal authority as to the manner in which the fran- 
chise is to be exercised, as for instance the streets upon which the fran- 
chise shall lie, the nature of the construction, and the like. In some 
cases the Legislature delegates to the municipality the authority to 
grant as well as control the use of the public way for the special pur- 
pose. 

But though the government may permit the company to exercise a 
franchise, the franchise cannot be exercised in derogation of the rights 
of others without due compensation therefor, and this brings into con- 
sideration the much vexed question of the relation of the company to 
the abutting property owner. 

Two theories exist as to the relation of the abutting property owner to 
the street. In some instances an easement or right of passage has been 
granted to the public while the ownership of the fee to the land over 
which the street extends remains in the abutting property owner, the 
property owners on each side of the street owning to the middle of the 
street. In other cases, the fee to the land over which the street passes 
remains in the public and the property owner acquires the property 
with the privileges of the street as to right of access and egress, light, 
air and comfort. This difference in view as to the relation of the prop- 
erty owner to the street has resulted in different conclusions by the 
courts as to whether a certain special use does or does not impose a new 
burden on the street such that the abutting property owner is entitled to 
compensation. Where the-ownership of the land on which the street 
lies is in the public a special use of the street has been held to be a 
proper use not imposing a new burden, while the same use has been 
held to impose a new burden where the ownership of the land to the 
middle of the street is in the abutting property owner. This distinction, 
however, as to the different relations of the abutting property owner to 
the street has of late years been losing force, and the weight of author- 
ity of courts and text book writers tends toward the obliteration of this 
distinction and toward the consideration of the subject solely with 
reference to the rights of the abutting property owner to the enjoyment 
of the street for ingress and egress, light, air and comfort, any special 
uses which materially affect these rights being additional burdens re- 
quiring compensation to the property owner, while special uses not 
materially affecting these rights are proper uses without compensation. 

This modern view relieves the inquiry of the legal subtleties and re- 
duces the inquiry to a simple question of fact as to whether the new use 
does or does not affect the enjoyment of the street by the property 
owner, and, if so, to what extent? To fully comprehend the nature of 
the special uses. which the electrical industry imposes on the streets a 
study of the evolution of the street will be of assistance. 

From time immemorial, since men first felt the advantage and the 
necessity of living together in communities, public ways have existed. 
Individuals have appropriated parcels of the soil upon which have 
stood temporarily or permanently the wigwam, the hut, or the house, 
while thoroughfares have been unconsciously or designedly left to per- 
mit passage to and from the abodes. Everyone has had the right to 
pass over the highway in the conduct of his business or pleasure. Not 
only could he pass over the highway himself, but he could carry his 
bundles and the other accessories of his life with him. 

The first servitude upon the street or way was the right of passage, 
and with this little conflict could arise between passing individuals, as 
each could easily exercise his right without interfering with the rights 


of others. When, however, the way came to be used for semi-commer-; 


cial purposes and men began to carry their burdens of game or product 
on their backs, a new servitude was introduced, for the unburdened 
man must surrender the right of way to the man carrying a burden. 
The law of custom thus gave to the burden carrying man the right of 
way, and introduced a new servitude on the street, and as this new use 





did not injure the abutting property owners, but was rathér essential to 
his proper enjoyment of the street, the property owner acquiesced in 
this new burden. — ) 

The next servitude upon the highway arose when horses and other 
pack animals were introduced for conveying individuals and for com- 
mercial purposes. The pedestrian, being the weaker, must give way to 
this new and special use of the street, and the pack animal acquired the 
right of way. 

This new use being in accordance with the rights of abutting property 
owners, they made no objection to this new burden imposed upon the 
streets. Subsequently the pack animal became inadequate for the ad- 
vanced needs of mankind and the sled and wheeled vehicle came into 
use, acquiring a right of way over pedestrians and pack animals, and 
established a new servitude which came to be a proper use of the street. 
Conflict between passing vehicles led to the custom whereby passing 
vehicles swerved to the right, and conflict between the vehicles and 
pedestrians led to the setting apart of the middle of the street for vehicles 
and draft animals and the use of the sides of the streets for pedestrians. 
Furthermore, the employment of wheeled vehicles necessitated a smooth 
and even road, and a new burden was imposed upon the abutting prop- 
erty owner in keeping the highway in repair. Likewise the necessities 
of pedestrian travel imposed a burden upon the property owner in keep- 
ing the sidewalk in repair. Thus, by degrees, the street has assumed 
its present condition. 

As civilization advanced and the spheres of action of men widened 
and it became necessary to provide means for transporting passengers 
over considerable distances along a definite route, and stage coaches 
and omnibus lines appear, which require a right of way over other 
vehicles, due to the high speed at which they must be run or due to the 
cumbersomeness of the vehicles. The necessity of transportation along 
defined routes within the city led to the grant of exclusive franchises 
for the running of ’bus lines between certain points or along certain 
streets or highways. This is perhaps the first appearance of the fran- 
chise in the operation of street transportation companies. This move- 
ment along established lines led to the adoption of the plank road, so 
prevalent several decades ago, which was prepared to facilitate the travel 
of the heavy vehicles, having a fixed path of travel. The next logical 
step was the laying of rails for the travel of the wheels of the vehicle, 
thus introducing a new servitude and rendering this portion of the 
roadway more or less incapable for use by other vehicles, or making 
such use subsidiary when possible. ‘In addition, the abutting property 
owner was affected by the increased noise and commotion, ahd his in- 
gress and egress were to a degree affected. The courts have’ generally 
held, however, that the horse railway is a proper use of the street for 
the original purpose of transportation and does not impose a‘new bur- 
den necessitating compensation to abutting property owners. 

With the advance of civilization it was proposed to dispense with the 
horse and substitute some other form of motive power. Modeling after 
the steam railway, steam motors were the first introduced, but the 
puffing of the engines and other accompanying noises frightened horses 
and otherwise interfered with the proper use of the street for steam 
street railways practically an exclusive use, prohibiting the other and 
ordinary uses. Courts have generally held, therefore, that steam street 
railways for passenger or commercial transportation are not proper 
uses of the street. In addition to the noises, the tracks required have 
been of such form as to prevent the use of the right of way by ordinary 
vehicles. , 

While steam motors on the train have not been to any great extent 
used for urban transportation, the centralized steam plant in the form 
of the cable system has been extensively used. This necessitates the 
laying of a conduit in the road, and the provision of a narrow slot 
which prevents the full and complete use of that part of the roadway 
between the rails, particularly by single horse conveyances, while 
oftentimes catching the shoes of horses and causing accident. Further- 
more, more or less noise is produced by the travel of the cable, causing 
discomfort to adjoining property owners. The courts, howéver, have 
mostly held this to. be a proper use of the street, imposing no new 
burden. 

Historically, the electric railway is the successor of the cable road. 
In the form in which it has been generally introduced the electric rail- 
way requires for its operation, in addition to the track of the horse rail- 
way, certain poles placed at the curb or in the middle of the street, and 
conductors and trolley wires strung thereon. Whether or not these 
poles and wires introduce a new servitude has been a hard fought bat- 
tle, resultingin a decision in the affirmative in some of the States and in 
a decision in the negative in other States. The most approved tendency, 
however, is toward the view that the electric street railway with its 
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auxiliaries of poles and wires does not impose an additional burden 
upon the street for which the abutting property owner must be com- 
pensated. f 

With the growth of cities, and the removal of residence districts to a 
distance from the business center, has appeared the elevated road, 
operated originally by steam locomotives and lately to an increasing 
extent by electricity. 

The elevated road requires a superstructure which obstructs the streets 
to a considerable extent, affects the right of ingress and egress, darkens 
the street, and in many ways affects materially the owner of the abut 
ting property and his enjoyment of the street. The courts have held 
that the elevated road is such a special use of the street as introduces a 
new servitude and that abutting property holders are entitled to com- 
pensation. 

The uses of the street thus far discussed are such as pertain to trans- 
portation along the street, tothe direct passage of individuals and com- 
merce or the vehicles for carrying the same. Whether the streets could 
be used for purposes other than those of transportation was a question 
that arose as soon as the advance of humanity demanded sanitary cities. 
The street seemed the natural location for sewers to drain abutting 
property, and thus arose the question whether a man must submit with- 
out compensation to the placing of a large sewer in front of his premi- 
ses, not alone for draining his own property, but also that of other 
parties along the street. The use of the street for sewage purposes was 
deemed.a public necessity and became a proper street use imposing no 
new burden requiring compensation. 

Water pipes were next laid in the streets for supplying private in- 
dividuals and for supplying hydrants for fire purposes. This was a 
new use beyond the original object of the street for transportation pur- 
poses, but since the water mains were used for a public purpose, that of 
supplying water for fire purposes, the placing of the mains in the street 
was held to be a proper use, even though the mains were used inci- 
dentally for supplying private consumers. 

When gas for lighting purposes was introduced the same questions 
arose, and as the gas mains were used for supplying gas to street lamps, 
this was declared to be a public use such that it rendered the employ- 
ment of the street for the gas mains a proper use, notwithstanding the 
mains were also used for private lighting. 

When electricity was introduced for lighting purposes the same ob- 
jections were raised, though with added force since the poles and lines 
employed were more objectionable than the buried gas and water pipes. 
As the same conductors were also employed for supplying current to 
street amps, it was argued that this was a public necessity, and there- 
fore a proper use of the street. Where the plant is owned by the muni 
cipality the placing of the poles and wires in the street has been held to 
be a proper use, imposing no new burden. Where the plant is owned 
by private parties, though used for street lighting, some courts have 
held the use of the streets to be a proper use, while others have held to 
the contrary. Where private plants have been used for private light- 
ing only, there has also been a division of opinion. The tendency of 
decision, however, is toward the view that the use of the street for elec- 
tric light wires is a proper use of the street, not imposing a new burden 
on the street such that abutting property owners must be compensated. 

In the early use of the telegraph, the pole lines were run along rail- 
way rights of way, and as the telephone and electric light wires were 
not present in the cities to co-act with the telegraph in burdening the 
streets with an over-abundance of wires, few questions arose between 
the companies and property owners. With the extensive use of pole 
lines the question has arisen as to whether the telegraph lines are a 
proper uncompensatible use of the street. Itis argued that the tele- 
graph is not a use of the street for its original purpose of transporta- 
tion, and therefore introduces a new burden. On the other hand, it is 
argued that the use of the streets for the carrying of the mails and the 
carrying of messages is one of the contemplated uses, and as the tele- 
graph serves the same purpose, thus relieving the streets to that extent, 
the telegraph is a proper street use. The weight of authority is in favor 
of the view that the telegraph is without the scope of the proper uses of 
the street, and is such a special use that the abutting property owners 
are entitled to compensation for the new servitude. 

The telephone has also called the streets into service for its pole lines 
and has been attacked on the same grounds as the telegraph, since the 
telephone is but one form of telegraph. The argument may be made 
with more force, however, that the telephone assists in the use of the 
street for transportation purposes, since the many telephone conversa- 
tions relieve the streets of the passage of the individuals who would 
otherwise have to meet in order to hold the conversations. The ten- 
dency of decision is nevertheless toward the view that the telephone 


imposes a new burden on the street for which the property owner is 
entitled to compensation. 

Considering the conflicts which arose in the operation of electrical 
franchises, the first disagreement arose between the telephone com- 
panies and the electric light companies. The variations of the currents 
used fur electric lighting induced currents on the telephone lines where 
the lines ran parallel, thus introducing disturbances on the telephone 
lines, materially impairing the operation of the telephone system. This 
disturbance led to suits by the telephone companies against the electric 
light companies. As the inductive effect could be prevented to a suffi- 
cient degree to permit operativeness by separating the conductors of 
the two systems to a proper distance, this conflict was settled by regu- 
lations preventing the electric lighting companies from placing their 
wires within the disturbing inductive distance of the telephone wires, 
while on the other hand the telephone companies could not complain if 
they placed their new lines within the defined distance of the electric 
lighting lines already constructed. 

A more serious controversy, however, arose between the telephone 
and the electric railway. Most of the telephone lines had ground re- 
turns, thus employing the earth as a part of the electrical circuit. The 
electric railway likewise employed the earth as a part of the circuit, and 
the earth at different points along the electric railway was thus charged 
to a considerable difference of potential, such that telephone lines 
grounded in the vicinity of these points were traversed by currents 
which rang the bells, operatea the apparatus and otherwise disturbed 
the system. At the same time trouble was experienced by the induc- 
tive action of electric railway currents upon the telephone lines. The 
telephone companies brought suit against the electric railway com- 
panies to enjoin the use of the earth as a part of the electric circuit of 
the railway. It was claimed that the electric railway could be operated 
by storage batteries or by the double trolley system without employing 
the earth as a conductor. On the other hand, it was argued by the 
electric railway companies that the storage battery as a means of pro- 
pulsion had proven unsatisfactory and uncommercial, and that the 
double trolley system existed only in theory and had not been practi- 
cally and successfully used ; and that the single trolley system, w.th 
the use of the rails and ground as a portion of the circuit, was the only 
practical means of propulsion available. 

Again, it was pointed out that the telephone companies could avoid 
the disturbance from vagrant or ground currents by substituting a 
common wire return instead of using the earth, and that troubles from 
vagrant currents as well as inductive disturbances could be avoided by 
the use of completely metallic circuits, employing both a metallic out- 
going and metallic return wire situated at the same inductive distance 
from the disturbing conductor, whereby opposing and neutralizing cur- 
rents are induced in the telephone lines, and all disturbances thus 
avoided. Furthermore, it was pointed out that the electric railway 
was a use of the street for the original purpose of transportation, while 
the telephone is a use not contemplated in the original purpose of the 
street, and therefore subsidiary to the use by the electric railway. 
While there has been some conflict in the decisions, the prevailing 
opinion is that, since the telephone company can prevent the disturb- 
ances by the adoption of the metallic circuit, and since no one can have 
an exclusive monopoly in the use of the earth as a conductor, and as 
the double trolley system is not at the present stage thoroughly prac- 
ticable for general use, the telephone company should change to the 
metallic circuit. 

The advantages in the use of metallic circuit for telephone purposes 
are coming to be more appreciated, particularly in large cities where 
the service is improved more than in proportion to the increased outlay, 
and this decision against the telephone companies is not felt as a hard- 
ship. Furthermore, the extension of the long-distance telephone sys- 
tem, with its metallic circuit which will connect with none but local 
exchanges having metallic circuits, emphasizes the desirability of met- 
allic circuits. 

The next. serious conflict arises between the electric railways and 
water and gas mains. The earth currents of the electric railways leave 
the railsin seeking a more direct route to return to the power station, and, 
choosing the path of least resistance, travel along the water and gas 
mains when they lie in the vicinity. As the current leaves the metal- 
lic mains an electrolytic action results, the metal and the earth being 
the poles of the cell, while the moisture of the earth holding in solu- 
tion certain chemicals forms the electrolyte. The result is the decom- 
position of the metallic pipes, resulting in the eventual destruction of 
the pipes. Suits have been brought against the electric railway coni- 
panies for damage Cone to the mains, but as yet no decisions of the 
ultimate courts have been reached. It is argued by the owners of 
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these mains that the electric railway company must use its own in a 
manner not to interfere with the rights of others, and if the use of the 
ground as 4 part of the electric circuit results in the destruction of the 
mains, provision must be made to prevent such destruction or the use 
of the earth must be abandoned. Furthermore, it is argued that the 
use of the stréet for water and gas mains is a recognized proper use of 
the streets, and as in most cases the franchise for the placing of the 
mains was acquired prior to the grant of the franchise to the electric 
railway, the use for the placing of mains is a prior use and takes pre- 
cedence over the use for electric railway purposes. 

On the other hand, it is argued that the use of the street for electric 
railway purposes is within the original purpose of the street, that of 
transportation, while the use of the street for mainsis without the scope 
of the original purpose of the street, and therefore secondary to the 
primary uses of the street of which the electric railway is one. 

It is a well established doctrine that every one should so use his own 
as not to interfere with the rights of others, and it would therefore seem 
to be the duty of the electric railway companies to so operate their sys- 
tems as not to interfere with mains laid in the street, and, if the use of 
the ground circuit is essential, to devise some means to prevent deleter- 
ious action wpon the pipes. A number of methods have been pro- 
posed which are claimed to prevent the destruction of the pipes, and if 
this be the fact, the question arises whether the courts will not hold the 
electric railway companies responsible for damages done to the mains 
when it is within their power to prevent such damages by the employ- 
ment of available means. 








The Legal Duties of Engineers and Architects. 
snuisiagiaaiaia Manic 

In the course of his address before the Engineering Association of 
the South, the Hon. Jas. C. Bradford, President of the Association, re- 
marked : It would be difficult to exaggerate the importance of the 
duties and funétions of architects and engineers. In the practice of 
their professions technical skill and learning, good judgment and 
honesty are necessarily required. No science that I know of is 
more difficult to master or requires, in practice, a higher order of 
ability than those of architecture and civil engineering. 

If a man holds himself out to the world as an architect he is pre- 
sumed to be qualified in every proper sense. His client necessarily 
relies on his skill. If, therefore, he should be wanting in skill, and, 
in consequence, his client suffers injury, he would be liable. The rela- 
tion between the architect and his employer is similar to that of lawyer 
and client or of physician and patient. The professional man who is 
employed as such by another must bring to the task he has engaged to 
execute all the skill and learning necessary to doit. It would bea 
gross fraud and great injustice to permit an architect or engineer who 
had been employed by another, confiding in his skill, to escape the 
consequences of his own ignorance and unskilfulness. The rule rests 
upon the broadest principles of equity. 

Besides learning and skill, an essential quality in an architect or 
engineer is honesty. The law requires the observance of the utmost 
good faith on the part of the architect to his client. An unfaithful 
architect could easily bring upon his client ruin and disaster, without the 
ability on the part of the latter to avert it. One of the commonestrules of 
the law of principal and agent is that a man shall not serve two masters. 
It has sometimes happened that architects and engineers have under- 
taken to serve the man who employed them to design and superintend 
the construction, and at the same time have taken a fee from the con- 
tractor. Such contact is reprehensible both in morals and in law. 
One of the consequences of the violation of this rule is that the archi- 
tect is not permitted to claim compensation for his services, however 
meritorious, from either party. The law forfeits his compensation as 
a just penalty for his unfaithfulness. 

An architect, while bound to observe the best faith to his employer, 
the builder, is bound to treat the contractor fairly. He cannot exercise 
his power so as to wrong or defraud the contractor. Thus where, by 
the building contract, the architect or engineer is made the arbitrator 
of differences between the proprietor and the contractor, his position 
is that of a judge, bound to act with impartiality ; and if he should 
make an agreement with the proprietor to give him the advantage in 
his decision such agreement would be illegal, and his decision or 
award would be void. Where the architect is made an arbitrator he 
ceases to be the agent of either party, and his decision must be made 
in a spirit of fairness, and without regard to his former relations. 

Where the architect or engineer is employed by the proprietor or 
projector to superintend a proposed work the relation of principal and 
agent is established, It oftentimes becomes a matter of importance to 





define the limits of the agent’s authority and to what extent he may 
bind his principal. 

The general rule is, that in the absence of stipulations to the con- 
trary the authority of the architect will be determined by the character 
of the work, and the objects intended to be accomplished. 

One limitation upon the power of an architect or engineer seems to 
be without exception. Where it is not expressly permitted he cannot 
delegate his authority to another. The position of an architect or 
engineer is one involving special trust and confidence in his skill and 
honesty, and if he were permitted to assign his duties or substitute 
another in his place injustice and wrong would often be done his 
employer. 

An architect transcending his authority makes himself personally 
liable to the contractor. He is presumed to know the extent of his 
powers better than the contractor, and if the latter does work at the 
instance of the architect which he had no authority to order he will 
be personally liable. 

It becomes the duty of the architect and engineer, during the pro- 
gress of the work, to issue to the contractor what are known as progress 
certificates, and, when the work is completed, to issue final certificates. 
These certificates are evidences to the owner of the progress of the 
work and of the right of the contractor of payment. Most contracts 
provide that payment shall be made only on the certificate of the 
architect or engineer, and the issuance of the certificate thus becomes 
a condit‘on precedent to payment. The certificate, when issued, is 
binding on both the owner and the contractor, and unless it can be 
shown that the architect acted fraudulently or corruptly neither party 
can complain. The decisions have gone to the extent that, where the 
certificate is made a condition precedent to payment, the contractor 
cannot maintain a suit unless he produces a certificate. Of course, 
where the certificate is corruptly and unreasonably withheld, the con- 
tractor may, upon averring that fact, bring suit. And the architect 
may make himself personally liable by capriciously and wrongfully 
withholding the certificate. 

A usual stipulation [in contracts is that the work shall be completed 
on or before a certain time. Accompanying the stipulation as to time 
there is usually, and ought to be, a stipulation subjecting the con- 
tractor to the payment of a certain sum as liquidated damages in case 
of failure. Such provisions are wise, because they act as a spur on 
the contractor. The propriety of fixing an amount as liquidated 
damages in case of default is apparent when you remember that unless 
the damages are agreed on they can hardly be settled without litigation. 
Where a certain amount is agreed on in the contract as liquidated 
damages there is no room for controversy. Such provisions have been 
uniformly sustained by the courts. 

Where the contract is silent as to the time of performance the law 
infers that a reasonable time is meant. 

The stipulation as to time in a contract may be extended or waived, 
and such waiver or extension may be in parol—that is, not in writing. 

It is a general rule that a building contract cannot be specifically 
enforced ; that is to say, the contractor cannot be compelled, against 
his will, to perform or complete, nor can the other party be required 
to permit the contractor to do the work. If the parties choose to dis- 
regard the contract they may do so, but at the risk of being called 
upon to pay damages. 

The question that has given architects most trouble, and- occasioned 
most controversy and litigation, is extras. It is a common saying 
that a house usually costs double the contract price because of extras. 
Dearly bought experience has caused the insertion in most building 
contracts of special stipulations to avoid them. The usual provision 
is that no alterations or additions shall be made without the consent of 
the owner. Sometimes it is provided that the consent shall be in 
writing. The architects are sometimes hedged about with very strin- 
gent restrictions ; a common provision is that no addition or extra shall 
be made or allowed by the architect. When he is authorized to do so 
it is usually provided that the architect shall agree to it in writing. 
The owner may, of course, waive the stipulation forbidding extras, and 
he may do it as he pleases, either in parol or in writing. But the 
architect has no such authority, except with the consent of owner. If 
he should waive it the owner would not be liable for the extras, and 
the architect might be liable in damages to the contractor for author- 
rizing them. 

The builder is bound to scrupulously follow the specifications, and 
cannot justify a departure therefrom by substituting other details, 
although as good as those called for. He is as firmly bound by the 


terms of the specifications as by the covenants of the contract, for they 
are, in fact, a part of the contract, Nor can the architect change 
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them, except by special authority from the owner. Where there is 
obscurity in the drawings and ‘specifications the contractor must apply 
to the architect for directions, or he undertakes the work at his own 
peril. 

Where, however, the work has been performed in full compliance 
with the specifications no responsibility will attach to the builder if 
the structure falls, or is practically worthless owing to defectiveness and 
insufficiency of the plans and specifications. It is the contractor’s duty 
faithfully to execute the work for which he has been engaged, and he 
is not responsible if the undertaking is valueless, nor is he liable for 
any defect in the building caused by defectiveness in the plans fur- 
nished him by the owner. So far as the plans are adopted by the 
owner they become his, and he is responsible for claims accruing to 
the contractor or others for defect in the plans. 

I have diverted to the question of damages. It may not be improper 
to note adistinction on this subject which, perhaps, is not known to all 
of you. Although the parties to the contract havea perfect right to deter- 
mine, beforehand, what shall be the damages which shall be paid to the 
other by the one who violates it, the law does not enforce such agree- 
ments when they amount to the imposition of a penalty or forfeiture. 
Where the amount stated to be paid for a breach of the contract is 
evidently what the parties assess as the damage caused thereby the 
stipulation will be upheld as liquidated damages ; but where the object 
is to secure its performance by the imposition of an amount in excess 
of the loss likely to be sustained it will be considered a penalty, and 
will not be enforced. 

The distinction between: liquidated anunnaie and penalties attached 
to contracts for. the breach of same is not always easily drawn. The 
following rules _— been deduced from the decisions of the courts on 
that question, viz. 

Where the sum . fixed as liquidated damages is manifestly above 
the injury sustained it will be held to be a penalty, and only actual 
damage can be recovered. 

Where the contract is for a matter of uncertain value, and a sum is 
fixed to be paid on the breach of it, the sum is recoverable as liqui- 
dated damages. 

Where the payment of the money appears to have been intended 
only to secure the performance of the contract it will be construed as a 
penalty. 

Where a contract contains a number of conditions, and the penalty 
is applied to only one of them, it is not recoverable as liquidated 
damages. 

Forfeitures are abhorred, especially in courts of equity, and will not 
be enforced. The object of the courts is to make the parties whole, 
and where that is accomplished the ends of justice have been met. 
Hence it is difficult, in any case, to recover upon a breach of the con- 
tract more than the parties have been actually damaged. 

It is frequently the case—indeed, it may be stated that ut is generally 
so—that security is required of a contractor for the faithful peform- 
ance of the work. The general rules of law relating to suretyship 
appertain to cases arising under building contracts. Where a surety 
guarantees that the builder will execute his contract to the satisfaction 
of the émployer, and the contract is materially altered without the 
surety’s consent, he will be discharged, whether the change or varia- 
tion in the contact is prejudicial to him or not. The reason is that a new 
contract has been entered into without his consent. The same thing 
is true if the time of performance is increaséd without his consent. 

Where, by a contract, the surety guarantees the performance of the 
building agreement, which was to be paid for in installments, and the 
owner paid the installments before they were due, it was held that this 
act discharged the surety. So also, where the owner failed to insure 
the property, as agreed. So also where he made larger advances to 
the builder than contracted for. 

It may be stated, as a general rule, that the surety is discharged 
whenever the owner and the builder change, in any respects, the terms 
of the contract. It is, therefore, important that the contract should 
always be strictly followed and observed, and an architect or engineer 
should be scrupulously exact in his construction of contracts and in 
the enforcement of their execution, because, as the agent of the owner, 
he may, by some act on his part, discharge the surety and thus mate- 
rially damage his principal. 

Of course many intricate questions must necessarily arise which it 
would be impossible for an architect or engineer to decide. Even the 
application of old and well-settled principles becomes frequently very 
difficult. In such cases the best advice I can give you is that you 


should advise your clients to apply to another worthy class of pro- 
fessional men for advice, viz,, the lawyers, 





In conclusion, I beg to add a few words upon the character of your 
professions, and the necessity of promoting and maintaining a high 
standard of education and ethics. The arts of architecture and en- 
gineering have been associated with some of the noblest achievements 
of the human race. In both we find the evidences of man’s progress 
from a savage condition to a high state of civilization and culture. 
Like the other arts, architecture did not spring into existence at an 
early period of man’s history. The idea of symmetry and proportion, 
which were afterwards embodied in material structures, could not be 
evolved until at least a moderate degree of civilization had been 
attained, while the efforts of primitive man in the construction of 
dwellings must have been at first determined solely by his physical 
wants. Only after these had been provided for, and materials amassed 
on which his imagination might exercise itself, would he begin to 
plan and erect structures possessing not only utility but also grandeur 
and beauty. 

It is only by a thorough study of the history and the techniques of 
their arts that the architect and engineer can achieve rank and dis- 
tinction, or even such knowledge and skill as will enable them to per- 
form successfully the ordinary calls that are made upon them. 
Thorough training is not only important to the architect himself, but 
to the public as well. 

No less important than knowledge and skill is a high standard of 
morals. Every profession ought to have an ethical code of a high 
order for its government. I doubt not that with you it is so. 








Automatic Coal Weighing Machines for Power Stations. 
0 
[By Mr. Francis H. Ricwarps, in Cassier’s Magazine. | 


Probably the progress made in no other art more accurately times the 
onward march of civilization than the art, or business, of handling 
crude materials. With every reduction, for instance, in the cost of 
handling earth, more than a proportionate amount of earth filling is 
made commercially profitable. The cost of handling ores and fuels, 
from the miues to the consumer, constitutes one of the larger items of 
their total cost at the place of use ; and in whatever trade it may be, 
each handling of materials, every delay and incidental loss, is carried 
forward and ultimately appears in the charge against the consumer. 

In power stations the problem of economical operation is not alto- 
gether the attainment simply of economy, but its maintenance as well. 
It is, indeed, hardly too much to say that the latter branch of the ques- 
tion is the more difficult of solution. In making a boiler test, for ex- 
ample, not only 1s the environment usually modified, but the cost of 
the test itself is, generally speaking, entirely excluded. In regular 
work, however, all charges and conditions, and all changes of condi- 
tions, are represented in the result. We have, therefore, to ascertain 
not only what work may be done, but what is actually done day after 
day. 

The late Hon. Eckley B. Coxe, who strongly advocated the substitu- 
tion of a continuous record of actual performance for the prevailing 
system of occasional tests, once stated the matter very tersely, saying : 

‘*T am not so much interested in knowing what some expert may be 
able to do with my boilers, so as to know what work my firemen are 
actually getting from them every day.” 

To know this, however, means the measuring of the intake and the 
output—means accounting for the entire supply and production, so that 
the necessary comparisons may be made for formulating the result. In 
a power plant tais, besides the accounting for cost of plant and attend- 
ance, involves the measurement of the materials used, of the fuel, ashes 
and water. This, again, involves an increase of labor and supervision, 
and, therefore, of cost, or the adoption of means whereby the measure- 
ments can be reliably and continuously made at a cost much less than 
the resulting gain. The automatic weighing machine supplies this re- 
quirement, automatically handling coal and water, much after the 
manner of an ordinary water meter, say, interposed in a water pipe, or 
a gas meter for that matter, giving a continuous and reliable record of 
what has passed through it. 

In another way, too, may the automatic weighing machine serve a 
good purpose. Daniel Webster has been quoted for the way in which, 
in one of his speeches, he emphasized ‘‘ the tremendous power of 6 per 
cent!” Certainly the investor of to-day looks sharply enough to the 
difference of 1 per cent. in the rate of interest chargeable against him. 
But does he look as closely to the other components of the ‘‘ cost ?’ For 
instance, recent experiments indicate that the anthracite coal generally 
used for steam making will hold about 4 per cent. of water, without 
much dripping ; and much of that coal is ‘‘ watered” to this extent 
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before delivery. If, now, the coal pile be replenished twice a year with 
wet coal, it is evident that the buyer paysthe interest rate plus 8 per cent. 
of the purchase price as the cost of the capital employed in ‘‘ carrying ” 
the fuel account. 

Although the coal cannot, for obvious reasons, always be obtained 
dry, the drying may be readily effected in nearly all power stations be- 
fore the coal reaches the bins by using heated air drawn from the upper 
part of the boiler rooms. Then, by weighing in through an automatic 
weigher and reweighing in the same way, first to the bins, and next di- 
rectly to the furnaces, all of the required facts are obtained. The first 
weighings, by showing the amounts taken in and delivered to the bins, 
indicate the evaporation, and a comparison of the records of the second 
and third readings will show, at any time, the amount held in storage 
in each bin, besides giving the amount chargeable to each set of 
boilers. 

In order to fully realize in practice the advantages obtainable from 
the use of the automatic weigher as a record maker, the weigher must 
not only be efficient and reliable in itself, but it must, like other ma 
chines, be properly installed. Engineers, accustomed as they are to 
make ample provision for even the minor accessory devices of furnaces 
and boilers, should not give less consideration to the weighing machines 
through which the real performance of the plant is to be known—to 
the machinery which, when once installed, becomes not merely an ad 
junctive apparatus, but a principal member of the system itself—the 
one member, in fact, on which the management must rely for any ac- 
curate knowledge of the extent to which economy of operation is main 
tained. 

While the space required by the weighers is not large, it must be 
properly located. In some cases this will necessitate slight modifica 
tions in conveyers, or, perhaps, in the plans of the building. In no 
case yet observed, however, would the necessary provisions, if made in 
the original plans, have materially enhanced the cost. A common 
error is to place the upper run of the main conveyer or make the outlets 
of the bins so low that the conduits to and from the weigher cannot be 
set above the angle of repose of the coal, notwithstanding the fact that 
there may be ample room above. Proper care in these respects will 
avoid using additional conveyers or other special devices, and greatly 
simplify the management of the apparatus. 

The advance of the art of power production appears to have reached 
a point where the general adoption of the automatic weighing machine 
has become a necessity. The capacity of the plant, and its possible 
ratio of economy are determinable by the facilities already in use. But 
the changing relations of owners and operators, increase of direct and 
indirect competition, and the resulting changes in methods ot manage- 
ment, clearly demand the development of the boiler test into a con- 
tinuous self-recording operation. 








Gauge Making. 
siapillinimes: 

In a particularly interesting lecture delivered to the engineering 
classes at the Leland Stanford Junior University, Mr. J. Richards 
gave an account of some of the difficulties he met with in endeavoring 
to establish in America a factory for the production of standard 
gauges. When foreman in the works of the Ohio Tool Company in 


1862 Mr. Richards constructed a set of shop gauges consisting of a|' 


stepped cone of cast iron. The steps varied from 3 inches to 4 inch in 
diameter. The only standard used in constructing this tool was a 
short length of shaft, turned accurately to a 2-inch Whitworth gauge. 
The steps were cut with a finely tempered square tool, having its edge 
set parallel to the work. The 2-inch step was then turned or scraped 
to the exact diameter with this tool, which was afterwards fed forward 
the required amount for the other steps by giving the corresponding 
rotation to the feed screw, which a measurement previously made had 
shown to be fairly accurate. The gauges thus prepared were, of 
course, not strictly correct, but were much superior to the former 
absence in the works of any standard at all. The need for fixed 
caliper gauges was soon felt, and Mr. Richards had these made out of 
lune-shaped pieces of steel by Messrs. Brown, Sharp & Co., the 
arrangement being patented in 1867. Soon after Mr. Richards en- 
deavored to start a factory for the production of accurate gauges on a 
large scale, but business difficulties hindered the work till 1877, when 
a commencement was made. Unexpected difficulties of a mechanical 
nature were, however, immediately encountered. In the first place, 
the Whitworth screws of the measuring machine, guaranteed accurate 
by the makers, proved unreliable, the pitch varying even in as short a 
length as 7 inches. This difficulty was turned by measuring the errors 
of the screws and makmg the proper allowances, A difficulty of a 


gauge, giving rise to curved surfaces. 





more serious nature arose, however, when an attempt was made to 
produce caliper gauges with parallel faces, by grinding, owing to the 
springing of the face of the grinding wheel under the pressure of the 
This trouble was got over by a 
method of grinding without pressure, invented by J. Morton Poole, 


Sr., ‘of Wilmington, who prepared wheels with a fine grade of 


corundum, which, during the grinding, were flooded with a solvent of. 
the cementing material. The results obtained with such wheels were 

remarkable. If a file, for instance, was carefully balanced on a pivoi, 

and then one end of. it brought against the wheel, instead of being 

repelled, the file seemed to be sucked up into contact with the abrasive 
surface, and could be ground away without any extraneous pressure 
whatever. Mr. Richards stated that no special skill is required in the 

workmen meee in gauge-making, as they soon learn to work 

as easily to 5455 inch as an ordinary fitter does to yz}, inch. In 

grinding calipers, 25 may be taken at a time, and after a few passes 
in the grinding machine one is removed and another inserted until a 

close limit of accuracy is attained. The whole are then tested with the 
standard, and the errors recorded on them on chalk. Those in which 

these errors are less than x,/55 inch are then classed apart and the rest 

returned to the grinding room for correction. By repeated trials a 
second class is formed true within 555 inch, and though a third class 

true to ss455 inch was also produced, such tools did not prove profit- 

able to make, even though listed at a much higher price than the 

second class above referred to. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


rE 
THE following letter explains itself : 
PROVIDENCE, R. I., July 30, 1896. 


To the Editor AMeRIOAN Gas LIGHT JOURNAL: In two of your re- 
cent issues you refer to Mr. Garret A. Hobart, of New Jersey, Repub- 
lican candidate for the Vice-Presidency, as being ‘‘a gas man,” (See 
Vol. LXIV., No. 26, p. 1050; Vol. LXV., No. 1, p. 14.) In this ¢on- 
nection it may also be of interest to note that Mr. Mark A. Hanna, 
Chairman of the Republican National Committee, probably also had 
some connection with gas interests, as seems to be shown by the early 
history of the American Gas Light Association. In the*‘ Souvenir His- 
tory’ of that Association (published in 1895), at bottom of page 75, re- 
ferring to the meeting held at Cleveland, O., May 13, 1874, it is said : 
‘Tn the afternoon of the second day the exercises were closed with an 
excursion, starting at 3 P.M., on the steamer ‘ Havana,’ upon the invita- 
tion of Mr. M. A. Hanna.” The connection here noted is on the 
ground that this refers to the same Mr. Hanna, which I have no means 
of verifying, though he would seem to be the same man. 





AT the annual meeting of the Ashlard (Pa.) Gas Light Company the 
officers chosen were: Directors, John B. Price, Wm. A. Marr, Frank 
Ren'‘z, George Morgan, Adam Waldner, Chas. C. Graeber, Jno. X. 
Dence, F. E. Heinze and Hunter F. Bright; President and Super- 
intendent, John B. Price; Vice-President, Adam Waldner ; Secretary, 
John X. Dence; Treasurer, Frank Rentz. 





AT a recent special meeting of the Directors of the Altoona (Pa.) Gas 
Company, Mr. Joseph A. Ritchie was elected Treasurer of the Com- 
pany, vice Mr. W. D. Couch, who resigned last spring because the in- 
surance business in which he has been engaged for some time had grown 
to such proportions that it required all his time and attention for its 
proper management. Mr. Couch had acceptably served the Company 
as Treasurer for something over 20 years. 





TuE following is the record of the appeal of those concerned in the 
latest ‘‘strike” at the Montreal Gas Company ; and it is to be hoped 
that the authorities will deal with it as it deserves—that is, to reject it 
with promptness and decision : 


‘To the Chairman and Members of the Light Committee of the City . 
of Montreal—Gentlemen: The conditions of the supply of gas in this 
city being such as to create general dissatisfaction among the consum- 
ers, I beg to submit a proposal which I believe will effectually solve 
this question in the interests of the citizens. The contract of the 15th 


November, 1895, with the Montreal Gas Company, confers a practically 
perpetual right on this Company to supply gas at $1.20 per 1,000 cubic 
feet, to the exclusion of any competitive Company. Clause 8 says: 
‘During the existence of the present contract with the said Montreal 
Gas Company, the said city of Montreal shall not permit the laying of 
gas pipes in the streets and lanes of the said-city of Montreal.’. ‘This. 
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clause, however, does not prevent the city from owning gas works and 
laying its own maius, and I am advised by counsel that these are in- 
alienable rights under its charter. Having regard to these circum- 
stances I respectfully beg to make the following proposal : 

‘*¥, I, Henry Sampson King, hereafter called the tontractor, will 
erect complete gas works on a site to be provided by the city; including 
110 miles of mains, all service pipes, and 10,000 meters, the fixed and 
distributing apparatus and productive capacity of the works to be not 
less than 600,000,000 cubic feet per annum. 

‘*2,. The contractor will guarantee that the illuminating value of the 
gas shall not be less than 21-candle power, the gas to be produced from 
coal and oil, and that the cost in the consumers’ meter shall not exceed 
50 cents per 1,000.cubic feet, exclusive of 20 cents per mile for interest 
sinking fund on $1,750,000 of 4 per cent. city bonds, redeemable in 40 
years, provided always that in respect of these guarantees the sale of 
gas by the municipality shall not be less than 1,000,000 cubic feet per 
day, and that the works shall be operated under the sole management 
of the contractor or his representative during the period of guarantee.. 

‘*3. The city shall procure all easements, licenses and legislative 
powers required for said works. 

‘4, The contractor shall have the right to sub-let or assign the 
whole or any part of the contract, and the city will concur in any 
such agreement or assignment. 

‘*5. The total amount to be paid to the contractor for the complete 
works shall be $1,750,000, with 10 per cent. added if by working over- 
time the works shall be ready to supply gas within two years from the 
date of the site being placed in his possession by the city. 

‘6, Payment—The city will pay the contractor or his assigns 75 per 
cent. of the value of materials supplied or work done within 14 days of 
the presentation of their engineer's certificate, the payment to be in 
4 per éent. municipal bonds, issued at par. 

“7, Retention—The city shall retain the remaining 25 per cent for 
12 months after the work shall be ready to supply gas, and at the ex- 
piration of 12 months the contractor shall be entitled to receive the 
said balance with 4 per cent. added provided always that the guarantees 
have been fulfilled, or remitted, as stipulated under clause 2. 

‘8. The contractor shall within one month of signing the contract 
deposit $50,000 with the City Treasurer, or find sureties in that amount 
for the due carrying out of his part of the agreement, this deposit to be 
returned or the sureties to be released sq soon as an equivalent amount 
of work shall have been done or materials be delivered. 

‘**9, At the expiration of the first 12 months of the supply of gas the 
city shall have the power to require the contractor, by three months’ 
previous notice in writing, to operate the works for a further term of 
five years, the contractor providing all materials, labor and every- 
thing necessary for producing gas, which shall be of an illuminating 
power of not less than 21 candle power, for which the city will pay 
him at the rate of 40 cents for every 1,000 cubic feet delivered into the 
gasholders. At the termination of this period of five years the city 
can again require the contractor to operate the works for a further 
term of five years under the same terms and conditions. 

‘**This would constitute the leading principle upon which I would 
suggest that an argument and contract could be based which would 
protect the citizens from the lasting oppression of an excessively high 
gas rate, and place the city in possession of a gas works with every 
modern improvement and a system of mains which will be free from 
the heavy percentage of leakage which must sooner or later compel 
the renewal of the present mains. 

‘‘T shall be pleased to submit any further information you may 
deem necessary, either personally or by letter, and trusting that you 
will have the kindness to give this matter your early consideration, I 
remain, gentlemen, your obedient servant, H. S. Kina. Windsor 
Hotel, July 29, 1896.” 





THE Council, on the motion of Ald. Prefontaine, having had the 
petition read, referred the whole matter to the City Attorney, who was 
instructed to render an opinion as to whether or not the city had any 
rights in the premises, keeping in view the contract which existed be- 
tween the city and the Montreal Gas Company. 





‘** OBSERVER ” forwards the following clipping from the Providence 
(R. I.) Telegram, of July 31st: ‘‘A short time ago the lighting com- 
panies of Bristol and Warren, R. I., formed a consolidation by uniting 
the gas and electric companies of the two towns under the name of the 
Bristol County Gas and Electric Company. The new company, it 
was understood, was to manufacture gas and electricity at a cheaper 
rate than the companies of the two towns could do separately, as it 





would be all done under one plant. The consolidated companies, it 
was stated, would locate in Bristol in the future, thus giving to the 
town considerable taxable property, as the plant would have to be of 
considerable size to furnish light for the towns of the county. The 
Council has not granted the petition of the Company to lay pipes, 
a'though Col. S. B. Colt, who represented the Company, submitted 
concessions the Company would make. The matter has been very 
quiet for several weeks until yesterday, when the consumers of gas in 
Bristol received the following notice from the Gas Light Company 
with much surprise : 

‘* To Our Customers : It is with regret that we find ourselves com- 
pelled to notify you of an advance in the price of gas from $2.50 to 
$3.50 per 1,000 feet, to go into effect August 1, 1896. The necessity for 
this advance is owing to the fact that with the limited quantity of gas 
now consumed in town we have found it impossible to meet expenses 
the past six months, to say nothing of earning a dividend upon our 
capital stock. We had hoped that by joining with adjacent towns in 
the use of gas to so increase our consumption and reduce our expenses 
as to enable us to decrease instead of increasiag the price to our 
patrons, but in this—although we had gone to large expense in the 
purchase of piping—we have been blocked by the Bristol Town 
Council, who have declined to permit us to lay our pipes, purchased 
nearly a year ago. By order of the Board of Directors, J. HowarpD 
MANCHESTER, Secretary.” 





Tue Waltham (Mass.) Company’s regular semi-annual dividend of 3 
per cent. is payable on demand. 





Gas INSPECTOR KRECKE says, in his annual report respecting the op- 
erations of the Detroit city gas and gas meter inspecting department, 
for the year ended June 30, 1896, that the gas supplied by the Detroit 
Gas Company was in every sense up to the requirements of the stat- 
utes. On the complaint of consumers, 202 gas meters were tested, of 
which 78 were found to be fast—average error, 4.02 per cent.; and 30 
were found to be slow—average error, 6.24 per cent. 





ATTORNEY THEODORE M. BaTEs, representing the Cleveland (Ohio) 
Gas Light and Coke Company, recently had a conference with County 
Solicitor Kaiser relative to the abatement of the tax on some of the 
Company’s property, the sum sought to be recovered amounting to 
$6,000. Mr. Bates says that the main pipes are listed as real estate, 
and that when the decennial board, in 1890, raised the valuation of the 
real estate in the city, it raised the valuation of the pipes, which, he 
declares, ought to be listed as personal property. 





Messrs. A. L. Reep, H. C. Rew and associates have applied to the 
City Council of Omaha, Neb., for a franchise for an opposition gas 
works for that place. The projectors ask for a 40-year franchise, with 
the stipulation that the price of street lamps shall not exceed $20 per 
lamp per annum, and that the price of gas supplied to private consum- 
ers shall not exceed $1 per 1,000 cubic feet. 





Supt. A. H. Parker, of the Bangor (Me.) Gas Light Company, is 
completing extensive main additions, in response to demands for a gas 
supply from residents in districts heretofore outside that Company’s 
main system. 





AT the annual election of the Fall River (Mass.) Company, the fol- 
lowing result was reached: Directors, John S. Brayton, Oliver 8. 
Hawes, Geo. P. Brown, Samuel T. Bodine, Randal Morgan, Walton 
Clark and Lewis Lillie; President, John S. Brayton ; Clerk and Man- 
ager, George P. Brown ; Treasurer, Edward C. Lee ; Superintendent, 
Joseph E. Nute. 


THE annual meeting of the other Fall River gas enterprise (the Man- 
ufacturers Gas Ligkt Company) resulted in the election of the follow- 
ing officers: Directors, Charles M. Shove, James E. Eddy, Joseph A. 
Baker, David A. Brayton, Jr., F. H. Dwelly, C. M. Hathaway and 
F. W. Brightman ; President, Charles M. Shove; Clerk and Treasurer, 
Joseph A. Baker. 


Tue following is from the Pittsburgh (Pa.) Dispatch, dated July 30: 
*‘ Judge J.W. Simonton, of the Dauphin County Court, yesterday ren; 
dered an opinion denying the exclusive charter of the Consolidated Gas 
Company to supply gas to Pittsburgh, and declaring that the Pitts- 
burgh Illuminating Gas Company possessed such an exclusive charter. 
The opinion was the result of quo warranto proceedings instituted by 
Attorney-General H. C. McCormick against the Pittsburgh Iluminat- 
ing Gas Company. The latter was represented in the contest by Knox 
& Reed and Lyon, McKee & Anderson. Messrs. Lyman D. Gilbert 
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and Watson & McCleave were the counsel for the Consolidated Com- 
pany. The opinion of Judge Simonton is the first decision on the con- 
stitutional right of the Legislature to revoke charters. It also sustains 
the legality of the Acts of 1895 relative to exclusive gas charters. The 
Pittsburgh Illuminating Gas Company was formed January, 1895, at a 
capitalization of $10,000,000, to supply illuminating gas in Pittsburgh. 
It applied for an exclusive charter under the Act of 1874, on February 
18, 1895, claiming that no Company had previously accepted the privi- 
leges of that Act. The Consolidated Gas Company, which had been 
created in 1871 under a special Act, on February 15, 1895, accepted the 
Act of 1874. A sharp legal battle was then fought before Secretary of 
the Commonwealth Frank E. Reeder, between ex-J udge James H. Reed 
and Attorney J. F. Sanderson and Attorneys David T. Watson and Ly- 
man D. Gilbert, the latter Deputy Attorney-General. The applicants 
for a charter claimed that the Consolidated Company had made no ef- 
fort for 21 years to accept the exclusive privilege of the Act of 1874, 
and that it should not be granted an exclusive privilege, as it owned 
but 13 miles of pipe and supplied comparatively few consumers. The 
right of an old Company to accept the exclusive privileges was also 
questioned. Secretary Reeder finally granted the charter to the Pitts- 
burgh Illuminating Company, with exclusive privileges. The Consol- 
idated Company asked Attorney-General H. C. McCormick to institute 
proceedings in quo warranto against the Pittsburgh Company on the 
ground that the Consolidated Company had prior exclusive rights. The 
battle was fought before Judges Simonton and John J. McPherson, at 
Harrisburg, last May, ex-J udge Reed and Attorney Sanderson opposing 
Attorneys Watson and Gilbert. The defendant’s counsel claimed that 
the exclusive privileges granted by the Act of 1874 applied only to new 
corporations created under it, and not old Companies. It was claimed 
that the purpose of the Act was to enable new Gas Companies to build 
up without competition, for under the words of the Act it was consid- 
ered that when five dividends of 8 per cent. had been paid by a Com- 
pany it would be strong enough to meet competition ; and then it was 
that its exclusive privileges should cease. It was also argued that 
in 1895 the Legislature had passed two Acts, one annulling the 
exclusive charters held by Gas Companies created under special 
Acts, and the other amending the Act of 1874, to forbid the grant- 
ing of exclusive charters to old Companies. The purpose of the 
exclusion Act was to build up new Companies, and it would be 
unfair and contrary to its purpose to grant established Companies 
such privileges. The constitutionality of the acts of 1895 was called 
into question. These were based on section 10, article 16, of the Con- 
stitution, and the opinion is the first decision on the power of the Leg- 
islature in that respect. Judge Simonton handed down his decision 
that the Consolidated Gas Company is not and was not on May 8th, 
when the Pittsburgh Illuminating Company was incorporated, invest- 
ed with the exclusive privilege of manufacturing gas for light only 
within the city of Pittsburgh, and, therefore, in accordance with the 
stipulation filed by the parties, judgment is directed to be entered in 
favor of the defendant: After reciting the act of 1874, so far as it re- 
lated to the case under consideration, Judge Simonton says: ‘It is 
manifest from the terms of the act that it was the intention of the Leg- 
islature to revoke and annul the exclusive privileges which Companies 
incorporated prior to April 29, 1874, had acquired by accepting the pro- 
visions of the act of that date, and of the Constitution of 1874, and as 
the Consolidated Company was one of these, that the Legislature in- 
tended to revoke and annul its exclusive privileges. If, therefore, the 
Legislature had the constitutional right to revoke and annul these 
privileges, it certainly did so, and the sole question which remains is, 
‘Did it have such right?’ After referring to the acts under which the 
Consolidated Gas Company gained exclusive privileges, Judge Simon- 
ton says: ‘There has, therefore, been no moment of the corporate ex- 
istence of the Consolidated Company in which it did not hold all its 
rights and privileges, including its right to exist, subject to the reserve 
right of the Legislature to alter the terms upon which it might exist, or 
to terminate its existence, whenever, in the opinion of the Legislature, 
its existence, or any of its rights, privileges or immunities claimed by 
it, where injurious to the citizens of the Commonwealth, subject only 
to the condition that the alteration or revocation of its charter should be 
made in such a manner that no injustice shall be done to the corpora- 
tion or its successors.’ Judge Simonton says the law contains no 
restriction upon the right to alter or repeal, but simply upon the 
manner in which the alteration or repeal] is made, and adds: ‘The 


common law principle was that when a corporation ceased to ex- 
ist its title to property, which it owned at the time, also ceased, and 
that its real estate reverted to the original owners, and its personal 
property was forfeited to the State ; and it was doubtless to avoid the 





effect of this principle that this condition was annexed. to the right of 


appeal. After quoting Justices Field and Cooley in a noted case to sus- 
tain his position, Judge Simonton says : ‘ These illustrate the meaning 
and effect of the provision that the amendment or repeal of the charter 
shall be made in such manner as not to do injustice to the corporators. 
Property rights acquired by the corporation must be preserved for the 
use and benefit of the corporators, and a repeal must not take place in 
such manner as to leave them without proper remedies to ascertain and 
conserve their rights. * * * It isonly in cases where a charter has 
been granted not subject to the reservation of the right to alter, revoke 
or repeal, that right is held to depend upon whether the corporation has 
given any consideration for the privileges.’ ” 





THE Consolidated Company will appeal for a review and rehearing 
of Judge Simonton’s decision before the Supreme Court. 





On July 31st the Cleveland (Ohio) Gas Light and Coke Company, 
and the Peoples Gas Company, of the same city, submitted a report of 
their respective gross receipts, for the half year ended the date men- 
tioned, tothe City Auditor, under the provisionsof their charters, which 
specify that 64 per cent. of such gross receipts shall be turned into the 
city treasury. From the returns made the city will receive $23,196.16 
from the Cleveland Gas Light and Coke Company, and $5,108.68 from 
the Peoples Gas Company. The sums turned-into the city treasury 
since the agreement became effective—the total from both Companies 
is meant: 1893, $42,113; 1894, $45,044.48; 1895, $50,445.96; 1896, 
$55,462.07—a total of $193,065.51. The fiscal year on which these sums 
are based ends on July 3ist. , 





THE Directors of the Norwalk (Conn.) Gas Light Company have per- 
fected the following executive organization : President and Treasurer, 
E. J. Hill; Vice-President, E. K. Lockwood ; Secretary, Henry Chas- 


mar. 





Gas INSPECTOR MEEDs reports that during the month of July the gas 
supplied in Minneapolis was up to all the requirements of the ordinances 
governing the service. The candle power (average of 26 tests) was 25.13; 
the sulphur content averaged 18.95 grains per 100 cubic feet ; the aver- 
age pressure (maximum) was 2 inches ; average minimum, 1.64 inches. 
Two meters were examined on complaint of consumers. One was con- 
demned ; the other was within the legal limit. 





At the annual meeting of the Chelsea (Mass.) Gas Light Company 
the officers elected were : Directors, Wm. G. Peck, George W. Moses, 
J. K. Montgomery, James Tent, Francis Low, Thomas Martin, Albert 
D. Bosson and Henry W. Hart; President, Wm. G. Peck; Treasurer, Geo. 
W. Moses ; Clerk, Albert D. Bosson. 





THE proprietors of the Santa Ana (Cal.) Gas and Electric Company 
made the following proposition tothe authorities of that city under date 
of July 20th: 
‘‘The Santa Ana Gas and Electric Company hereby proposes and 
offers to furnish to the city of Santa Ana, for five years from this date, 
the use of its entire street lighting system, except the engineand boiler, 
in the said city, consisting of one 30-light 1,200-candle power dynamo, 
30 lamps, 15 of which are now in use in the streets of said city, and all 
oles, wires, etc., now in use in said street lighting plant, upon the fol- 
owing conditions, to wit : : 

‘ ME The said plant is to be furnished for the consideration of one 
ollar. 

‘*2. The city is to use and operate said dynamo in lighting the streets 
to the full capacity thereof. 

‘*3. A correct and itemized account of the expenses of operating of 
said plant to be kept, and at the end of each month published by the 
city. . ; 

‘*4, The said plant is to be kept in good repair and returned in the 
same condition as when received, ordinary wear and deterioration being 
excepted. 

‘‘In witness whereof the said Santa Ana Gas and Electric Company 
has hereunto caused its corporate name to be subscribed and its corporate 
seal to be affixed on the date first above written by its‘President and its 
Secretary thereunto duly authorized by its Board of Directors, at their 
meeting held July 20th, 1896.” 





At the annual meeting of the New Bedford (Mass.) Gas and Edison 
Light Company the following officers were elected : Directors, Gilbert 
Allen, Horatio Hathaway, Horace G. Howland, David B. Kempton, 
George F. Kingman, Thomas H. Knowles, John W. Macomber, Chas. 
W. Plummer, Chas. R. Price, George R. Stetson, Chas. H. Lawton, 
John P. Knowles, Jr., and Frederic Taber ; Treasurer and Clerk, 
Charles R. Price. 
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A’ Model Power Plant. 





By reason of the facility with which high 
pressures can be transmitted by hydraulic sys- 
tems they are much used where powerful 
steady pressure is necessary. For hydraulic 
forging from 6,000 to 10,000 pounds per square 
inch are used, but much less in various presses, 
etc. The last hydraulic plant of note which 
has been installed was built by the Pope Tube 
Works, of Hartford, Conn. Outside of the 
bicycle tube drawing plant, for the operation 
of which it was installed, the power plant pos- 
sesses considerable interest by reason of the 
facility with which all operations are con- 
ducted. The plant is run by steam under 135 
pounds pressure from four 78-inch Leavitt re- 
turn tubular boilers having a heating surface 
of 2,157 square feet each, which are set about 
6 feet above the grate and have each 134 3-inch 
tubes. The engines are triple expansion, the 
condensed water being fed through a duplex 
pump with lagged steam cylinders and attached 
water meter from an oil separator and returned 
to the boilers ; the drips from all parts are col- 
lected by pipes and pumped into the oil sepa- 
rator, thus saving all the oil used and insuring 
a minimum of scale. The fuel is buckwheat 
or pea coal, automatically charged into the iron 
coal bunkers, or into the automatically weigh- 
ing hoppers over each set of boilers, by means 
of aconveyer. This conveyer also takes coal 
from the hoppers of the coal bunkers on its re- 
turn trip and discharges it into the hoppers, or 
it receives ashes from the hopper bottomed 
ashpits of the boiler fireplace and dumps them 
into cars. 

Regular feeding is assured by the Coxe auto- 
matic stoker and traveling grate, the coal from 
the hoppers being weighed automatically, dried 
as they pass around the smoke box of the boil- 
er, and fed by the stoker upon the grate moving 











backward from the doors at the rate of 3 to 6 
feet per hour ; this,grate is driven by the blast 
fan engine, whose speed is reduced by a very 
ingenious differential mechanism from 45 revo- 
lutions per minute to three fourths of arevolu- 
tion of the grate sprocket driving shaft. Blast 
is furnished by a fan under 3-inch pressure, with 
engine attached. This engine is regulated by 
the boiler steam pressure, the greater the pres- 
sure the less draft, until at the blow off point 
the fan stops entirely and the fires die down. 
One man is supposed to attend to four boilers. 

All steam pipes are covered, and so arranged 
that contraction or expansion will cause no 
pressure on the boilersor pumps. The two Rie- 
dler pumps are duplicates, designed to furnish 


1,100 gallons of water per minute te the draw 
benches under 1,200 pounds pressure, are triple 
expansion with condenser adjacent, and have a 
water- weighted accumulator each, with rams 
12 inches diameter and 10 feet and 16 feet long. 
The accumulators also act as governors on the 
engine speed. The pump room is separated 
from the boilers by a brick wall, has a silicate 
cement floor similar to the boiler room, which 
supports also the electric plant for the works. 
A traveling crane.attends to all heavy lifting 
and moving of parts in repairing. Both build- 
ings are fireproof, well lighted, with stone 
foundations laid in cement mortar. 








The Loss of Light by Frosted Globes. 





The London Journal ‘‘notes” that some 
fresh determinations of the loss of light due to 
the employment of clear and frosted glass 
globes have been made by Mr. Stort, and are 
published in the ‘‘Electrotechnisches Zeitung.” 
The lamps used in the experiments were 10 
ampere arc regulators, fitted with carbons 17 
mm. diameter for the positive, and 10 mm. for 
the negative. The naked light showed a max- 
imum intensity of 1,161 candles; the mean 
spherical intensity being 362 candles. With 
clear glass globes there was an apparent loss 
of 6 per cent; and with frosted globes, of 11 
per cent. ‘The mean spherical illuminating 
ged with the frosted globes was 320 candles. 

he effect of opal globes does not appear to 
have been measured, although these are in far 
more general use than frosted globes. Losses 
of light from this source of from 30 to 40 per 
cent. are admitted ; and a good deal more may 
be lost through the accumulation of dust and 
soot upon street lanterns in towns. It is ob- 
served that no improvement in luminous effi- 
ciency seems to have been made in electric arc 
lamps during the past 15 years ; the prevailing 
types being yet far from possessing the lumi- 
nous value attributed to them in electricians’ 
estimates. 








The Market for Gas Securities. 

There is not a market for anything just now. 
the news of to-day (Friday) in respect of quota- 
tions for gas shares being particularly depress- 
ing. Consolidated is reported at 135 to 136, 
with Equitable at 180 to 190, Mutual 200 to 220, 
New York and East River common, 23 to 28, 
and Standard common 72 to 75. These prices 
in no sense represent the real values of the 
shares, but under the prevailing conditions of 
distrust it is not unlikely that even lower fig- 
ures are to be recorded. We can, and do say, 
however, that there is no actual cause for the 
depression in city gas shares ; to the contrary, 
there is reason why they should sell higher 
now than they ever did before. 

Brooklyn Union is quoted at the ridicu- 


lously low figures of 78 to 81, and Chicago gas 
sold to-day down to 45}. Perhaps it would be 
as well to let the actual figures tell the story, 
as shown by the following quotations—for it is 
not safe to say anything of the course of the 
market at the present juncture. 












- Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St., New Yore Crry. 


Aveust 10. 


«=> All communications will receive particular attention. 
{> The following quotations are based on the par value 
of $100 per share. 





N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated......sceseeeees $30,430,000 100 13544 136% 
Céttivall « .cccese edapedauness 500,000 50 86150 x4 

S: Setiicéc eéeaddaeue 220,000 ea 100 . 
Equitable....... ecccccccceee 4,000,000 100 180 19 
Bonds, G6. ..ccccces eeees 1,000,000 1,000 5 
© Ist Cop. FR..200- 2,300,000 1,000 114 4 
Metropolitan Bonds ....... 658,000 wa 108 = 112 
Mutual.....cccccccccccccscee 38,500,000 100 200 220 

“ Bonds....,.. seeeee 1,500,000 1,000 100 102 
Municipal Bonds.,..,.....++ 750,000 P 4 
TONNE vi cccccctccdexceds 150,000 50 79 8014 

[eee eee 150,000 1,000 98 
New York and East River.. 5,000,000 100 23 28 
Preferred ....ccecesseees 2,000,000 100 i vi 
Bonds Ist 5°S.......,006 - 3,500,000 1,000 95 7 
* 1st Con. 5’s....... 1,500,000 we - 85 
Richmond Co., S. T......++ 348,650 50 50 
ba Bonds. <csece 100,000 1,000 
Standard.......ccee seececeee 5,000,000 100 % 75 
Preferred. ....eee--e008 5,000,000 100 97 «©6100 
Bonds, 1st Mortgage, 5’s_ 1,500,000 1,000 108 1)1 
NOONG svc cicecepescssccee 299,650 50 130 
Out-of-Town Companies. 
Brooklyn Union .........+++ 15,000,000 100 7 81 
“ * Bonds (5’s) 15,000,000 1,000 100 101 
Bay State.......0- agesseds 5,000,000 50 16 17 
** Income Bonds..... 2,000,000 1,000 30 32 
Boston United Gas Co.-- ° 
ist Series S. F. Trust.... 7,000,000 1,000 7 80 
+ s 4... 3,000,000 1,000 €0 62 
Buffalo Mutual.........cees 750,000 100 125 xa 
sa Bonds....... 200,000 1,000 9 100 
Central, San Francisco..... 2,000,000 wa 95 aa 
Chicago Gas Co.........++. . 25,000,000 100 46144 4354 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 
Ci dnidcicdddadcsadins 1,069,000 65 
ist Mortgage........... - 1,085,000 a 96 
Consumers. Jersey City.... 2,000,000 100 a4 7 
ss Bonds..... seeee 600,000 1,000 971K 99 
Cincinnati G. & C. Co....... 7,000,000 100 19634 197 
Consumers, Toronto....... . 1,600,000 50 184% 187 
Capital, Sacramento........ 500,000 50 41 
Home (Sap. ceciccssses: 150,000 1,000 ro a3 
Consolidated, Baltimore.... 1,000,000 100 58 59 
Mortgage, 6’S........00. 3,600,000 107 107% 
Chesapeake, Ist 6’s. .... 1,000,000 wi 
Equitable, ist 6’s. ...... 910.000 
Consolidated, ist 5’s........ 1,490,000 ‘“ - x 
DOGS cccicces Segedvcccecce 4,000,000 ™ 32 33 
Ca: Beikdscicces 4,312,000 82 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 xa 101 
Fort Wayne ........e. geceee 2,000,000 80 90 
bis eee 2,000,000 oe 93 
BRO cadauneadeeededee 750,000 25 145 
DOR ivita: ccccccuwes 2,000,000 = 130 
= Bonds, 6’s...... 2,650,000 ‘ca 109 102 
Jersey City. ...cccccoce aeeee 750,000 20 #8180 a 
Lafayette Gas Co., Ind..... 1,000,000 100 x 924 
OG iicnkdcdseesens ee» 1,000,000 1,000 85 90 
Wis ace ccdcsansccqace 2,570,000 50 # PP 
Laclede, St. Louis .......... 7,500,000 100 1% «18% 
l,i --. 2,500,000 100 q 80 
 saidaadieniecce sess 9,084,400 1,000 8834 
Etile Fale, We Ys iccccccccs 50,000 100 100 
addenda eedccdaaee 25,000 as “i 100 
Montreal, Canada...... esee 2,000,000 100 200 ; 
Newark,N. J.,GasCo....... 1,000,000 93 98 
Bonds, OS ccccccecee sees 4,000,000 ba 123 
New Haven....ccccccees ese» 1,000,000 2% 25 a 
Oakland, Cab. ...0..<-ccccce 2,000,000 52 5344 
“ Bonds. ......e0 750,000 oe 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 2,100,000 1,000 = 108 
2d - .... 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 ea 175 
Paterson, N. J..ccccccccese « -aeceee 25 99 102 
Sie 
Consolidated 5°s....... . 2,000,000 © ps 90 
San Francisco, Cal. .. -» 10.000,000 100 9334 95 
St. Paul Gas Light Co 1,500,000 100 67% 7 
1st Mortgage, 6’s.. ° 650,000 die 84 87 
Bextemaion, OB. .<ccccccce 600,000 iti : a 
General Mortgage, 5’s.. 2,400,000 4 88 90 
ae ee 500,000 25 a ia 
Washington, D. C....... eee 2,000,000 2 250 
Western, Milwaukee........ 4,000,000 100 ‘aa 63 
Bonds, 5°S..cc00 .--see0e 3,006,000 ; 85 90 
Wilmington, Del........000+ 500,000 50 180 8 182 
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Isbell-Porter Co., New York City..... ET ee | 
The Wilder Mfg. Co. Phila., Pa..... ee ee 
SELF-SEALING MOUTHPIECE DOORS. 
Isbell-Porter Company, New York City...ccscscceseseees Ut 
Continental Iron Works, Brooklyn, N. Y.......eeeeseeess at 
G. Shepard Page’s Sons, New York City...... sues eegnesen 235 
RETORTS AND FIREBRICK. 
J. H. Gautier & Co., Jersey City, N. J....... pica tenet ree 
B. Kreischer & Sons, New York City........ scekeseceasel ee 
Adam Weber, New York City .......sccee-seseeee rere 
Laclede Firebrick Mfg. Co., St. Louis, Mo.........see00.. 230 
Cyrus Borgner, Phila., Pa .asccccccccccccccccce covccs sees 230 
James Gardner, Jr., Pittsburgh, Pa.......... sceiuaenuetas 230 
Henry Maurer & Son, New York City........seseeees coos B00 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 230 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 230 
Brooklyn Firebrick Works, Brooklyn, N. Y..........+ voee OO 
CEMENTS. 


C. L. Gerould & Ca,, Mount Vernon, N. Y... 


INCANDESCENT GAS LAMPS. 


Welsbach Commercial Co., Phila., Pa......sccssesseeeess 219 
MICA GOODS. 
The Mica Mfg. Co., New York City......sccsccsecceccveee ald 
BURNERS. 
C. A. Gefrorer, Phila,, Pa......... ST rr 


LAVA GAS TIPS. 


D. M. Steward Mfg. Co., Chattanooga, Tenn.......s000.. 217 


GAS TUBING. 
Wm. M. Crane & Co., New York City....cccccccccccseces 218 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 227 


Greenpoint Chemical Works, Brooklyn, N. Y........ cove Rae 
Henry W. Douglas, Ann Arbor, Mich........ iin vkeecestuc ee 
EXHAUSTERS, 

The P. H. & F. M. Roots Co., Connersville, Pi saxapacer cs 224 
Isbell-Porter Company, Hew WORE Cs cose dis'scaaseans 234 


Connelly Iron Sponge and Governor Co., New York City 227 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y.. 


Chapman Valve Manufacturing Co., Boston, Mass. cocee. SD 
R..D, Wood & 00, PRA Paisscscccciyce es Rpbiesbacwene oes 234 
Continental Iron Works, Brooklyn, N. Y........., ..s00. 234 
The P. H. & F. M. Roots Co., Connersville, Ind....... 000 e 
Isbell-Porter Co., New York City.........00. Saerkeane anne 
The Western Gas Construction Co., Fort Wayne, Ind.... 226 


ELECTRICAL APPARATUS. 


Wm. Henry White, New York City... eoee BOD 


GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa.... cabepessvegescy Oe 
The American Gas Engine Co., Phila., Pa..........e0e008 Zl 
Backus Water Motor Co., Newark, N. J.......... Sossabeaceee 





ENGINES AND BOILERS. 











The Hazelton Boiler Company, New York City.......... 217 
W. G. & G. Greenfield, East Newark, N. J.......seeeeeeee 278 
PURIFIER SCREENS. 

John Cabot, New York City.............+5 wieevebeee 27 
GAS STOVES. 

American Meter Co., New York and Philadelphia........ 228 
The Goodwin Meter Co., Phila., Pa..... Leche CA CRRU RCRA 
George M. Clark & Co., Chicago, BU svacevergaece siceces ee 
Maryland Meter and Manufacturing Co., anette Md. 238 
William M. Crane & Co., New York City............. Seas 
Keystone Meter Co., Royersford, Pa.......ses-.--.0e hewe See 
A. Weiskittel & Son, Baltimore, Md.......ccccccseseesess 61 
CHINA GAS KILNS. 

William M. Crane & Co., New York City....scseseee ose. 218 
GASHOLDER PAINT. 

New York Marine Paint Co., Poughkeepsie, N.Y......... 226 
GASHOLDER TANKS. 

JS. P. Whittier, Brooklyn sc N. Yiscecsccccvccscccecsst¢eccees -e0 
GASHOLDERS. 

Bartlett, Hayward & Co., Baltimore, Md.............0008 223 
Continental Iron Works, Brooklyn, N, Y......eseseseeee8. 204 
Deily & Fowler, Philadelphia, Pa..... eT EO 
Davis & Farnum Mfg. Co.,Waltham, Mass........seeees0. 232 
Kerr Murray Mfg. Co., Fort Wayne, Ind..... ER: 
Stacey Mfg. Co., Cincinnati, Ohio. .......ccccesscecveeeee Baw 
R. D. Wood & Co., Philadelphia, Pa.....cccccssccccccecce O04 
BOOKS, ETC. 

Scientific Books. ......sssesseees ev eeeece gbeani eh eebes éuses eee 
Field’s Analysis............ a Noneane Seca ceseee vacsss ceeEsee 
Digest of Gas Cases.......... cesaeetevees sveavignveseecees: Mam 
Directory of Gas Companies. .....00cccccccccccccccccccss 227 
NE FN I os siccncs cunsdowsncdaccsccsscoccsence 0 
ign) TAS CERRAIOIGRE TEBO.. 6 oc ckccesccevcsvecenceveseses 228 
Management of Small Gas Works........... errr 
Handbook on Gas Engines .....cecesesseeecees Sieehecakos 237 
Gas Flow Computers .cccccscoscrcccccecccccvocecccccveces MG 

eo aNEE SRE 
e & 
Position Wanted 


In a Coal, Water or Mixed Gas Works, 


By a man who has had experience and who could make 
himself generally useful to a Superintendent thereof. Can 
furnish good references. Address 

1105-1 “H.C. M.,” care this Journal. 


WANTED, 


Position as Superintendent of Gas 
Works, 


by a capable, energetic and economical manager. Over five 

years with present Company. Good reasons for desiring a 

change. Address 
1102-tf 





““H. G. E.,” care this Journal. 





Position Wanted 


As Superintendent of Gas Works or 
Gas and Electric Light Works. 


Has been in the employ of the Long Branch (N. J.) Lighting 
Company as Superintendent for the last 1l years, and isa 
practical mechanic, apne pop dl understanding the laying out 
and erection of plant and the making of a and water gas. 
Best of references. Address CHAS. LUTHER, 
1104-2 Box 142, fot Branch, N. J. 


Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 
By a man 34 years of age. Sixteen years’ experience in the 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly compe nt to take 
charge of any plant, separately or combined. A practical 
mechanic, and understands the erection of gas plants and 
everything pertaining to the business. Not afraid of work. 
a no object unt a is ef Best of references. 
1102- ddre M. E. J.,” care this Journal. 


FOR SALE, 


A Second-Hand Sinuous ie ssc A 200, 000 cubic 
feet capacity, in two sections of 100,000 cubic feet capacity 
each. In first-class condition. Will sell cheap. Cause 














of selling, wanted more capacity in same space. 
WALDO A. LEARNED, General Supt., 
Newton and Watertown Gas Lt. Co., 
Newton, Mass. ‘' 


1102-4 
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FOR SALE, 


One 8-ft. Station Meter, with 12-in. connectons. 
good order. Can be delivered Aug. 1. Bisa 


Two Horizontal Return Tubular Bo 
Size, 48 in. diameter by 16 ft. — 


One Condenser, 5 ft. diameter by 22 feet long, and : 
tains 64 4-inch tubes. In good condition. °°" 


1096-tf NEW HAVEN (CONN.) GAS LT, CO. 


Hor Sale. 


A Small Gas and Electric L'ght Plant, 


in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind 


BEAR CREEK CANNEL 
IS A GOOD PURCHASE 


at the special prices made 
for this summer's trade. 
Find out about it. 
MACFARLANE & CO., 
Louisville, Ky. 











1095-tf 















NO EXTRA LABOR OR 
OPERATING EX- 











UNIFORMITY 
2 GUARANTEED. { 


D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 


I) ALL. sizes 
| AND SHAPES. 








Our Mica Chimneys 


as 


For Welshach Lights 


ARE THE 


BEST IN THE WORLD. 


@eeam 


Get Catalog 
and Discounts. 





- 





8 





2 PIECE Micasmiths, 
MICA CHIMNEY. 
‘dicicale : 88 Fulton Street, 
mneys to . 
Order. N. ¥- City. 








BRISTOL’S 
RECORDING 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 

: Accurate in Operation, 
Low in Price, 

Fully Guaranteed. 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 








Received Medal at World’s Columbian Exposition. 





The MICA MFG. C0.) 


























Special Trays for lron Sponge or Oxide of Iron. A CONVENIENT 
CHURCH’S TRAYS a Specialty. BINDER for the JOURNAL 
Reversible, Strongest, Most Durable, Most Easily Repaired STRONG 

DURABLE. 
LIGHT. 
‘Z Co‘ SIMPLE 
3 A\\\ : CHEAP. 
ANCA A \, HANDSOME. 
Sr AS \ aay 
306-310 Eleventh Avenue, New York. A.M. Caliende 
We also make the Cheapest and Strongest & Co., 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 8? Pine st. 
Send for Circulars. “giana 
THE ANDERSON G2reins'tiisx For Cutting Cast, Wrought 
Made in all sizes. tige 7; Iron, Gas & Water Pipes, 
WM. ANDERSON, 


] ey) 425 Meridian Street, 
, East Boston, Mass.. or 


WALDO BROS., 


88 Water Street, Boston, Mass. 

















THE HAZELTON OR PORCUPINE BOILER, 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K:ND. 








Correspondence Solicited, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Cable Address, “Paila,"” New York. Gen'l Office, 116 E. 13th St. N.Y., U.S.A. 


Tele., ‘*1229-18th St.,"" New York. 

















G. W. HUNT COMPANY. 


| | COKE CARS for Gas Works, 
| hg: | TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
,in and around 


Gas Works, Coal Yards, Factories, Ete., te. 
NEW YORK. 




















THE HUNT TIP CAR. 


45 BROADWAY, 


Gas Works: Their Construction and Arrangement, 


And the Manufacture and Distribution of Coal Gas. 


Originally written by SAMUEL HUGHES, C.E. 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 








Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 





A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 
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We Make Everything in the Line of Gas Appliances. 


The Vulcan Water Back. 


A Powerful Water Heater. Fitted. with Patent Socket Burner. 











A Separate Water Back Detached from the Range is often of Great Convenience, Never a Detriment. 





We recommend this Circulating Water Heater for doing most thorough and prac- 
tical work. The Water Back is protected with Soapstone, thus banking up heat close 
to the pipe. Outside of the Soapstone is a lining of Mineral Wool, which as a non- 
conductor affords a double saving of heat. The top can easily be removed and the 
coil taken out should occasion require it. 





MANUFACTURERS OF 


GAS RANGES, BOILERS, LAUNDRY STOVES, TAILOR STOVES, 
GAS BROILERS, WAFFLE IRONS, CAKE GRIDDLES, WATER HEATERS, 
GAS TUBING, FITTINGS, Etc., Etc. 


W. M. CRANE & CO. 


Office, 888 Broadway, New York City. 


Factory, 447 to 453 W. 14th Street. SEND FOR CATALOGUE. 














30000000 0000000000000000000000000COOODOCCCCOOSCORCESOCOOCOOOCOOOCCOCES 


crtrresr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they ere sct regardless of high 
or luw pressure in the supply. : 
WELSBACH LIGHTS are fully controlled, and the governots soon pay for themselves by preventing the breaking o 
mantles and chimneys. Thousands are already in use. Orders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., = - 818 Cherry St., PHILADELPHIA. 
©00S 0000 000000052002 0000 0000000009 0000C000 0088 OOOOH 000008000800SS8S8 














— Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. : 

4, Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 









COX's 

Aa CAS-FLOW 
» COMPUTER. °% 
° 


7 


Copyrighlisveby 







It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 











2 ————2) A. M. CALLENDER & GO., 32 Pine St., N.Y. City. 
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New and Improved Welsch Light 


. aise. dn 


CAUTION! 


EWARE of counterfeit lights which are 


being offered in genuine Welsbach boxes. 











See that each box bears our trade mark, 
“WELSBACH,” and that the seals are un- 


broken before you accept it. 


CAUTION!! 


Persons dealing in counterfeit lights are 


liable to criminal prosecution, and a large num- 





ber of indictments have already been found 


No. 34 Light, with No. 10 and No. 43 Opal Shade. 


against such dealers. 

All infringements of this Company’s patents will 
be promptly and vigorously prosecuted, dealers and 
users being equally liable. This Company will prose- 


cute all parties in whose possession infringing lights 





are found. 

This notice is given in view of an effort now being 
made to introduce into this country infringing lights 
made in Germany, the sale of which, there, has been 
prohibited by the recent decision of the German 
Patent Office sustaining the validity of the Welsbach 
patents. 


For your own protection, see that you get the 





genuine Welsbach light, as both the counterfeit and 


No. 34 Light, with No. 74 Opal Shade. 


the infringing lights are greatly inferior. 


Welsbach Commercial Co., 


DREXEL BUILDING, PHILADELPHIA. 
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FRED. BREDEL, CE. 


Goal and Water Gas Plants, 


OWN SYSTEM. 





Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


ITo. 118 F'arweell Awenue, - :- Milwaukee, Wis. 








AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 





ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GHO. G RAMSDELIL, Gen’1l Mangr. 
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JEWEL GAS STOVES 


A few of the world’s best Gas Stoves. All prominent demon- 
strators of cooking use them. Nine-tenths of the Chicago apartment 
houses are furnished with the same 
















One Name 
Covers All. 





A JEWEL CATALOG 
IS WORTH THE ASKING. 


GEORGE M. CLARK & COMPANY. Makers. CHICAGO. 


Eastern Agency, 284 and 286 Pearl Street, N. Y. City. 
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Keystone Stoves are 
superior in every re= 
spect—wear, work= 
ing qualities, con-= 
for the balance of the venience, appear- 
summer. Write to A , * “AX anceand PRICE. It 

US. Sa) isafact. Try them. 


have special induce= 
ments to offer 


You 











THE KEYSTONE METER COMPANY, = = = Royersford, Pa. 
THE BARTLETT LAMP MFG. GO., CAHILL, SWIFT & CO., 
66 W. Broadway, N. Y. Gity, 121-207 S. 7th St., St. houis, Mo., 


Agts. for New York, New Jersey & Conn. Western Agents. 








222 


American Gas Light Zournal. 


CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. 








Aug. 10, 1896. 
GEO. H. SAGE, Secretary. 


® BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders. of Iron and Steel Structures. 
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The above illustration is taken direct from a photograph, and shows the interior of a Power House designed and built by us for the New 
Orleans & Carrollton R. R. Co., at New Orleans, La. ‘Particular attention is called to the Portable Traveling Crane, of 5 tons capacity, 
which can be moved to any point in the room, and used for raising and lowering parts of machinery in and out of place. 
The attention of Electrical Engineers is particularly called to the construction of this crane, as being much more 
economical than a traveling crane of wide span, and answers the purpose equally as well. 
Write for Illustrated Catalogue. : 
= * 
Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 
Avex. C. iuMPHREYS, M.E., ARTHUR G. GLASGow, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 2 9 VICTORIA ST., j 
(64 BROADWAY,) LONDON & NEW YORK, LONDON, S. W., a 
NEW YORK. *“HUMGLAS."' ENGLAND. a 
HUMPHREYS &€ GLASGOW, ; 
CONTRACTING AND CONSULTING 7 
GAS ENGINEERS. 4 
WATER GAS PLANT A SPECIALTY. ¥ 


GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 








AUCUST, 1896. 


Table No. 2. 
Table No. l. NEW YORK 
FOLLOWING THE CITY. 
MOON. 





| 


AuL Nieut 
LIGHTING. 





Day or WEEK. 


Extin- 


ctingui ig : 
Extinguish.|| Light. guish. 








P.M. | A.M. 
11.40 pm] 7.10 | 3.30 
12.10 AM Be 
12.50 
1.50 
4.00 
4.00 
4.00 
Sat. 4.00 
Sun. - 4.10 
Mon. : 4.10 
Tue. pe 4.10 
Wed. | 15 . 4.10 
Thu, |13) 8. 4.10 
Fri. 8.40 | 4.10 
Sat. | 15] 9.20 FQ! 4.10 
Sun. 10.10 | 4.20 
Mon. |17/11.C0 | 4.20 
Tue. 12.16 Am! 4.20 
Wed.]19! 1.10 | 4.20 
Thu. |20} 2.20 | 4.20 
Fri. [21)|NoL. |No L 
Sat. |22|No L.rm|No L. 
Sun. |23)NoL. |NoL. | 
Mon. |24| 7.10 pm| 8.10 pm 
Tue. 125) 7.10 | 8.30 
Wed. |26| 7.10 8.50 
Thu. |: 7.10 9.20 
Fri. 7.10 9.40 
Sat. [29] 7.10 10.10 
Sun. 7.00 1Q| 10.50 
Mon. 7.00 11.30 


Sat. 
Sun. 
Mon. 
Tue. 
Wed. 
Thu. 
Fri. 





CNVWHOKR WWE | Dare. 
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PARMAIRUA: 
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|PDRRMS 


30 | 4.20 





TOTAL HOURS LIGHTING 
DURING 1896. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367.40 
193.00 | March 395.35 
ei ie. ee 298.50 
May .......264.50 
June ...... 234.25 
243.45 


September ..163. September. .321.15 
October... .193. Gctober .. ..374.30 
November.. 207. November ..401.40 
December. . 237. December. . 433.45 


Total, yr. .2194.40 | Total, yr...4000.00 


emer ate ae 
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P. H. & F. M. ROOTS Co,.,, 


Connersville, Ind. 











GAS EXHAUSTERS. BYE-PASS VALVES. 











AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 











New Design This Design 
of is Used 
| Direct ‘ for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 

















Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO., | 


Connersville, Indiana. 


New York Office, 109 Liberty Street, J. B. STEWART, Manager, 


~ 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 








THE STAmOAas LOWE WATER GAS APPARATUS. 





Standard ‘“‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oii, or “‘ Distiliates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 











Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected ti 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our ee is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and | For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 
etiders For CEQ. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 
Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 


Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Conveyer Machinery. 





Wew York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


pace NEW YORK MARINE PAINT CO. 
LUDLOW YALYE HPG, (| Steceors 19 SRagre & maDDS 

















MANUFACTURERS OF oe & ee 2 § 
sys 
VALVES, ah 
Double and Single Gute, } in. to 72 in., outside and ™_ | eg a 
RS 0 —— 


inside Screws. Indicator, etc., for Gas, =r UFACTUR 


TURERS | 


PAINT “es™ "Holders 


And all Ironwork about Gas Works. 
POUGHEBEEEPSI&E, IN. — . = 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves dd Grates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Valve. All Work Cuaranteed. 


im” =© Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 

' §t. Louis Office, L. M. Rumsey Mfg. Co.. 810 North Second St 
ALSO, 


ail  CASHOLDER TANKS AND . |The Gas Engineer's _ 
Regulators, .Check Valves, : 
eae nav Ter Wen and hr iydras, (GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans-prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I1.C. 





Water, Steam, Oil and Ammonia. 




















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 








OFFICE AND WORKS: é 
938 to 954 River St. & 67 to 83 Vall Av. J. P. WHITTIER, Price, $2.50. 
TROY WW Y. 70 Rush St., Near Division Ave., Brooklyn, N.¥.| A. M. CALLENDER & €0., 32 Pine Street N. Y. City 
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WNaATIONAL GAS => 








WatEeR Go. 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Hstimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


WILL PAY FOR 


OVER FOUR HUNDRED NOW IN USE! 


ITSELF WITHIN A YEAR ! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOGNIZED AUTOMATIC GOVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. little space ; 


10 to 15 per cent. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 


Occupies but 


uses very little steam; saves formation of carbon in retorts; increases yield 


No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





a sme os SURE perme = ae 


BOOES. 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 
By Gzorer Lunag. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. GranaM. 8vo., Cloth. Price $8. 








Orders for tnese books may be sent to this office. 
Ae Me CALLENDER & CO., 
Ping 82., N. Y. Oiry 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (°cts company) Ann Arbor, Mich. 











70R IMPROVING BAD DRAUGHT IN 








IRON MASS 


For Gas Purification. 
Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 











Parson’s Steam Blower, 


BOILERS, 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOlLL.ER TUBES, 


"These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Svept., 621 Broadway, N. Y. 


AND FOB BURNING BREEZE 
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JAMES D. PERKINS. PERKINS «& co., . FF. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING : 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, Philadelphia, Baltimore and Norfolk. 








BERWIND-WHITE COAL MINING COMPANY'S 








(Qcean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade... . 
: Carefully aN | 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FPIBLDS ANALYSIS 


For the Year 1895. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Sec. & Cen. Manger. of The Gas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A.M.CALLENDER &CO., - No. 82 Pine Street, N. Y. City. 





Washington Building, New York. 














Goal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number c£ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A, M. CALLENDER & CO. - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal (0., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoOrk§: :E.. 





MINES, - «=  Clarksburgh, Harrison Co., West Va. 

WHARVES, = = «= Locust Point, Baltimore, Md. 

OFFICE, = = = 44 South Street, Baltis.‘ore, Md. 

ROUSSEL & HICKS, } 4 nivrs, { BANGS & HORTON 

71 Broudway, N. Y. 60 Congress8t., Boston. 
KELLER ADJUSTABLE 

COKE CRUSHER. 


ae Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soiicited. 














The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.E.C. Price, $2.50. 


A. M. CALLENDER & CO., 32 Pine Sr., N. Y. City 








GREENOUGE’S 


“DIGEST OF GAS CASES.” 


Frice, $365.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent t 


Ae M. CALLENDER & CO., 32 Pine St., No.1 


— THe — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =":Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpMUND H. McCuLLouana, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., cine —_ 


THE SUN OIL Co., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 














Toledo, OO. and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





- Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


- RETORTS AND FIRE BRICB. 





Established 1858. Incorporated 1890. 


Cuas. E. GREGORY, aw eee V.-Prest. & Treas. 
D. ABERNETHY, Sec 


J.H Gautier & C0. 


Greene & Essex Streets, 
Jersey City, N. J. 


@ 62 —_—_— 


MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


So a—__ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


—___»2e2 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., 























Brooklyn, N. Y. 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. : 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street 
ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.8., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





LACLEDE FIRE BRICK MFG. CO.,| 


ADAM WEBER, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works 


Works, Weber, N. J. 
Office, 683 East 15th St., New York. 








Modern Recuperative 
Furnaces 


Standard Fire Brick and Gas Retorts. 





CVS. Br. per. 


23° ST. ABOVE WE ACE PULALA. 


FIRE Brick 
AND: 


Ciay ‘RETORTS# 
























Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


Buccessor to WILLIAM GARDINER w& SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








EXCELSIOR FIRE BRICK & CLAY 


HENRY MAURER & SON, 
RETORT WORKS 


OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Ketorts, 


BENCH SETTINGS. 
Fire Brick, Tiles, Ete. 


GEROULD'S IMPROVED RETORT CEMENT 


A Vement of great value for patching retorts, putter ¢ - mouth 
pieces, making up all bench-work Spe lining b furnace: 
and cupolas. This cement is mixed ready for ise.  woonom 
and thorough in its work. Fully warranted to sti 
PRICE. LIST. 

In Casks, 400 to 800 = at 5 cents per, pound. 

In Kegs, 100 to 200 .. 

In Kegs less than 100 * 


C.L. GHROUVULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.WVe 











» 7 ee - 


Western Agent, H. T. GEROULD, Centralia, Ills. 





Parker-Russell 
Mining and Mfg. Go., 


| CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Desiga, 


Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. _ 





Tueo. J. SuirH, Prest. J. A. Tay.or, Sec’y. 
A. LamBLA, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
‘ AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
ney Tops. Baker Oven Tiles 12x 13x2 
ae and 10x10x2 


WALDO BROS., 88 WATER 87., BOSTON, MASS 








Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
| A. M. CALLENDER & CQ _ 382 Pine Street, N. Y. City 


With Numerous Ilustrations 


Price, $3.00. 
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wM. W. COODWIN; Prest. O. N. GULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnock. 


*) ) 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. ——| 
Impulse 

s 
Every = ol 
Stroke 


100 to 1,6CC 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
1od works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long jife, and minimum cost in repairs) RECORD.—Successful and constant use in Great Britain for 


the past eight years, Address  w W. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GASECONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ino, 
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DAVIS & FARNUM MBG. CO., 


WALTHAM, MASS. 
Principal Ofice & Works, Waltham, Mass, Boston Office, R'm 18, Valoan Blig, 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 


Pipe and Sinuous Friction Condensers of all Sizes. 
Steel Tanks for Gasholders, Iron Roof Frames and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEE SRING COMPANY, 


INCORPORATED, 


Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 
































F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, | SAM'L WOODS, Treas. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, 4W 


JAS. GARONER, JR. 





SOLE CONSTRUCTOR AND BUILDER. 
AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 














Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 





KERR MURRAY MFG. CO.. 


Manufacturers of Gas Works Apparatus and Holders, 
EORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 
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Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS. 3 
CONDENSERS. 
[ron Holder Tanks, 
Scrubbers, 











ROOF FRAMES. 





Bench Castings. 











Girders. 





OIL STORAGE TANKS. 











BHAMS Boilers. 








Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 











MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction G0., Ld. 7” 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Estimates Furn shed upon Application. 





LOWE WATER GAS APPARATUS, MERRIFIELD-W ESTCOTT=PEARSON SETTING. 
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400 Chestnut Street, Philadelphia, Pa. 


R. D, WOOD & CO,, diss. ~The Mitchell Scrubber, Patented, = 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor § 


Send for Pamphlet. 
Dunham Patent Specials. A =a 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


—_ — Me et te y 
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MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rficts= Bridge & Ogden Sts., Newark, N. J. 


The Continental fron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 

















BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Tz: | ! Hydraulic Mains, Condensers, Scrubbers 
wet Purifiers, Valves, Ete. 


Self- Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘*D”’ Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies 


THE LOOMIS PROCESS, | erescne car somvns » vss 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
The biarestael Gas Generating System in the World. MAIN PROVING APPARATUS. 


Pans and Estimates Furnished. oO. A. G@EFRORER. 


BURDETT LOOMIS, = = Hartford, Conn. 7 248 N. Sth St, Phila, Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





A as 
we or LID I 


H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 


ws S] WV \, THE STACEY MANUFACTURING CO 





S| Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


# ~=©Coal Gas Benches, Roof Frames, 
2 eae ie end = OIL STORACE TANKS. 


= we 4“ Pressed Steel Mouthpiece Lids, Self 
e- Sealing Mouthpiece Lids. 


—— 
7 — 
a) 


are ———C im cinnati, Ohio. 


George Sener Page's Sons, 


Sole Agents for 


The ‘“Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GSO Wall Street, New Yvork City. 














GEORGE R. ROWLAND, H. C. SLANEY, T. G. LANSDEN, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. | @#aS Hinn.einecr Consulting and Contracting Gas Engineer 


Drawings, Specifications and Estimates furnished for the con i oklyn, N. Y. Estimates, Plans and Specifications for New Works (Coa 
. struction of new works or alteration of old works. Special 466 Sixth Street, Bro yn; N.Y or Water Gas), and for Extensions or Alterations. 
attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New 


‘Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 382 Pine Street, - - - New York City. 


ENGINEER ‘AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


-Uorrespondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 




















American Gas Light Journal. 


(842 = Jeily & Fowler, = 1896 


LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


Gasholders 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK; 
JAMES R. FLOYD & SONS, “Oregon Iron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK=-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 


Aug. 10, 1896. 














| 
ry. 
I 
: 
Kd 
& 
KA 
2 


= 
tO ZED, ORE ORS OY 


secccccsccssssess Ee ae TF Ret Fry sf Bitte sf Va & WD OF * BR OH eeccecccscece sees 








coccecccssesrerss De tan EF Ee UrRDUlCUMUULCLlUMltCO OC 0 foe e eee teeeecoee 

















SCIENTIFIC BOOES. 





GAS MANUFACTURE, by William Richards. 4to., with HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


numerous Engravings and Plates, in Cloth binding. $12. ~tHR MANAGEMENT OF SMALL GAS WORKS. By 
TECHNICAL GAS ANALYSIS. $3. | Cc. J. R. Humphreys. $1. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
20 cents. Lee. 40 cents. 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


it ial Relation to Illuminating, Heati : 
~ ron By EE. —=——- sates, — ry AMMONIUM COMPOUNDS. By Dr. R: 
old, 4 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. | DIGEST OF GAS CASES. $5. 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d DISTILLATION OF COAL TAR AND AMMONIACAL 
edition. $5. LIQUOR. By Geo. Lunge. New edition. $12.50. 
PRACTICAL PHOTOMETRY: A Guide to the Study of the A TREATISE ON THE COMPARATIVE COMMERCIAL 


ight. By W. J. Dibdin, 
Measurement of Light. By'W. J. Dibdin. $8 VALUES OF GAS COALS AND CANNELS. By D. A. 
CHEMICAL TECHNOLOGY: Vol. 1., Fueland Its Appli-| Graham. $8. 


cations, $5. Vol. II., Lighting, $4. 
IRONWORK: Practical Designing of Structural Ironwork. 4 TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
50. Victor Von Richter. $2. 


By H. Adams. $3.50 
GAS WORKS: Their Arrangement, Construction, Plantand ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


Machinery. $5. ' HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- “adams, $2.50 
field. $1. » $2.60. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL TREATISE ON MASONRY CONSTRUCTION. Baker. $6. 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. ,GAS ENGINEER’S LABORATORY MANDBOOK. By Jno. 
COAL, SPONTANEOUS COMBUSTION OF. By Thomas| Hornby, F.1.C. $2.50. 
Rowan, C-E. $2. GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
COAL: Its History and Use. By Prof.Thorpe. $3.50. | 80 cents. 
THE GAS WORKS OF LUNDON. By Colburn, 60 cents, PRACTICAL PLUMBING. By P. J. Davies. $3. 





INDUSTRIAL PHOTOMETRY, with ane Application to 
Electric Lighting. By A. Palaz,Se.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


Se TRANSMISSION OF ENERGY. By G. Knapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRIICITY, Its Theory, Sources and Applications. By 
John T. Sprague, M.LE.E. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. Wye take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt or order All remittances should be made by check, draft, or post office money order. No books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS AND WATER PILPES. GAS METERS. 


THE OHIO PIPE COMPANY, 


wxoncomme x | WARREN FOUNDRY AND MACHINE 60., 
Cast Iron Gas & Water Pipe, i Secession. dag Aaa Nines 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 
fas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pip 


and Specials, Architectural Castings, Building Culumns, — ss) y  SSeae 
Joists, Cellar Grates, Sash Weights, etc. rie] ~ % A A PI K, 
GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. FROM THREK TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 


anieeeaieeeneteteell 
































GEORGE ORMROD. Mangr. & Treas., Emaus. 


Cast Iron Pipe - 
For Natural or | = exten Soto at Bad tte, Pe, r 
DRUMMoy/* | EMAUS PIPE FOUNDRY. 





Artif ic i al G as  s CAST mue= r DONALDSON IRON COMPANY. | EMAUS, PA 
9 . & se ge ae 7 a 
Flange Pi pe, dial ov Ns a ”, Wea ra tA PE = al MANUFACTURERS OF 





CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


Electric Light Posts. + EOL FURRY WOR 














Davip Leavitt HouGu, 





aN) §6| JOS. R. THOMAS, | 


The Addyston No. 32 Pine Street, N.Y. City 
Pipe & Steel Co., CONSULTING AND CONSTRUCTING Consultin g En gineer 


26 CORTLANDT ST., N.Y. CITY. 

















! nvestigations and Appraisals. 
Cincinnati, 0. _ | {as Engineer and Contractor Br 
— wee PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. Contractor. 
The Chemistry of Contracts taken for all Appliances “aa 
Illuminating Gas. required at a Gas Works, | Special Agent for Selling & Purchasing 


By NORTON H. HUMPHRYS. Price, $2.40. Either for New Works or Extensions to Old Plants 


Temporary Address, 
Ae M. CALLENDER & CO., 32 PINE St., N. Y. City. 





| Care Messrs. Brown. Ship ey & Co., London, Eng. 


1894 DIRECTORY 1894 


Or" ee ES a heepeineie~y-siliemaimineenans 


Price, os - $5.00. 


A. M. CALLENDER & co. - - No. $2 Pine Street, New Terk. 














PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 


Translated with Permission of the author by GEO. M. RICHMOND, M_E. 


FPrice, $1.00. 





A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANTEDT Hip i = gt — 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - me te ako 


MANUFACTURER O 


DERYZYW GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


orders s Apparatus for the Chemical Testing of Gas and Gas Liquor. 

















CHARLES E. DICKEY. JAMES B, SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING C0. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





“Success” and “Perfect x Cas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#Analytical Gas Apparatus 


‘“Sun DiaAc” Gas CookinG AND HEATING STOVES. 


Particular attention given to Repairing 








- GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 


METRIC METAL COMPANY, 


MANUFACTURERS OF. 


DRY GAS METERS 


For all Kinds of Service. 





Meters and Scientific Apparatus. .... 











ALSO MAKERS OF THE 


MATGHLESS CLASSIC GAS COOK STOVES AND RANGES. 


Send for °96 Stove Catalogue. 


Factory at Hrie, Pa. 
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GAS METERS. GAS METERS. GAS METERS. 
THE AMERICAN METER CO. 
Established 1834. Incorporated 1863. 

WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
ha mo : 
Manufactories: SAS STO V7 Bs. saath ae _— : 
512 West 22d St., N. ¥ SUGG@’S “STANDARD” ARGAND BURNERS, ! 17° 127 5- Clinton Street, Chicago. 
wee SUGG@’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco. 








HELME & McILHENNY, 


(Established 1848.) 


Gas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 
Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 


AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FTrOULIS’ PATEHNT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 








D. McDONALD & CO., 


Established 1854. 








5i1 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


> Wet and Dry Gas Meters 


= METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, President. CHARLES H JACOBS, Vice-Pres’t and Manager. 


DETROIT, MIGH. 


= MANUFACTURERS OF GAS METERS OF THE HIGHEST QUALITY. 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisement of the : 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, (8 Vesey St. Boston, !9 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 795 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. : 














MANUFACTURERS OF 


*\, STATION METERS, £4 
|) CONSUMERS’ METERS, eae 
Si Provers, Registers, Gauges, Experimental Apparatus, Ete, 


Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 




















We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 


ey 


. , SIMPLE. .. So 


_—_ 





This Meter is an un- 

















qualified success in 












































DURABLE Great Britain. 
Its simplicity of con- 
Z ACCURATE struction, and the 
= positive character of 
RELIABLE : 
the service performed 
All Parts by it, nave given it 
Interchangeable i pre-eminence. 











Meter. Saves MONEY; TIME and 


ssage esizres (  tEEE ESSER 
e 


Needs only the care given an ordinary 


*CONSUMERS, ‘Dispenses with “DEPOSITS” and increases OUTPUT. 





